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Section VI-A: STANDARD SPECIFICATIONS

11

1.2

1.3

2.1

2.2

3.1

3.2

3.3

3.4

General

These Standard Specifications, together wiéhGonstruction Standards, shall govern
the performance of the Works and shall be the bBasismispection and acceptance of the
Work by the Project.

The Standard Specifications and the Constmuc8tandards shall be considered as
mutually inclusive, and the conditions stated ircheshall supplement the other as
appropriate.

All Standard Specifications shall be followed al times by the Contractor unless
specifically accepted in writing by the Project, umless some aspects of the work
covered by these General Specifications are noiineaby the Scope of Work.

Route of Circuits

To the greatest extent practicable, all ovatla@uits should be located along streets or
travelled ways ordained by the Municipality & Vija Development Committee or
required authority as public property, except agned for Service drops and circuits to
individual consumers.

To the greatest extent practicable, all faegishould be located on public property, and
in no case shall private property be occupied wnkgsecifically authorized by the
Project. The Project shall obtain any required pisrifior occupancy of public or private
Right-of-Way, pursuant to Section IV Clause 8.

Survey and Staking

All structures should be located at the outeit$ of public property along streets or
travelled ways. Structures should also be locatedgastreets at property lines of
adjacent private property. Structures and staysingnparallel or perpendicular to the
line route shall not block portions of streetsyéléed ways, drives, passages, or gates.

All structures shall be so located as to regdiacthe greatest extent practicable, obstacles
to pedestrian and vehicular traffic. Barriers shadl provided in accordance with
instructions by the employer. As far as practicalttansformer structures shall be
located to reduce visual and noise impact on adjaesidences or businesses.

Where underground facilities are indicated inyaxe conditions, or where such facilities
can be located, structures and stays shall be caield as to avoid conflict with such
facilities during construction.

All structure and stay lead locations shallskeked. At points of Intersection (P.l.) of
tangent line sections, steel rebar stakes shaliskd to locate the P.I. A minimum of
two (2) side sightings will be made at each Ppeanit re-location of P.I. in the event of
stake removal. All structure locations in tangéme lsections shall be staked.
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Section VI-A: STANDARD SPECIFICATIONS

3.5

3.6

3.7

4.1

4.2

4.3

All distances between structures, and otheessary measurements of length, shall be
measured to accuracy, of 0.1 metre and all andile ke determined by transit to an
accuracy of 0.1 decimal degree. All elevations Ish@almeasured to an accuracy of 0.1
metre by means acceptable to the Project.

All measuring and staking activity shall be aoplished by personnel with experience
in survey procedures, and standard survey equipam@ptable to the employer, shall
be used to perform the survey work. Field survetgsigovering all survey work shall be
produced and maintained and shall be turned ovethéo Project at the time of

completion of the Works. The format of proposedseyrnotes shall be submitted to the
Project for approval.

Survey work shall include centre line and gtreee location and staking; determination
of overhead and side clearings of other structwees, and obstacles; area surveys and
plotting; and centre-line profiles of terrain; asedted by the Project.

Technical Documentation

All technical documentation as specified hersivall be prepared by the Contractor. The
Contractor shall employ skilled drafting personrtel produce all documentation
specified. All technical documentation preparedhtsy Contractor shall be subject to the
approval of the Project prior to acceptance byRhaect of such documentation. All
technical documentation shall be prepared in thgli§imlanguage.

Documentation shall be prepared using theviaig mediums:

a) Mylar material, with a minimum thickness of Oz1&illimetres, shall be used to
produce the base Structure Data Sheet, As-Builwbgs and other drawings
specified by the Project.

b) Standard drafting vellum shall be used to predsimall area plottings, profiles of
line-sections and centre-line plotting necessarytiie development of Structure
Data Sheets and As-built Drawings.

Structure Data Sheets (SDS) shall be prepamedccordance with the F1 format
contained in Volume 2, Section X. Structure Dataeedt shall be prepared by the
Contractor showing his proposed construction det&ir erection of facilities in
accordance with the Construction Standards. The 8128 be prepared after the centre-
line survey and staking is completed, for any Beetion designated by Project, and shall
be submitted to Project for approval prior to aepnstruction of the facilities shown in
SDS. Submission of SDS for approval shall be inftren of A3 photocopy in clearly
legible copy. Any unclear or illegible form entry oeproduction shall be rejected.
Project may require any revisions to be made, it Hole discretion, prior to approval of
the SDS for construction. An approved and field ckleel SDS is required for all
Construction Units invoiced by the Contractor. &iehecking of the SDS shall be
performed jointly by the Contractor and Projectresentative. The SDS and As Built
Plan are intended as permanent records for Prdegtconstruction performed prior to
the Contractor’'s receipt of approved SDS from Riojghall be completely at the
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Section VI-A: STANDARD SPECIFICATIONS

4.4

4.5

4.6

5.1

5.2

5.3

Contractor's risk, and Project shall have the rightequire any correction due to the un-
approved construction activities.

As-Built Drawings shall be prepared by the Cactor in the general format provided by
the Project. Drawing size shall be approximately} 84597 mm overall and the scale
shall be 1:10,000, 1:2,000. The Project shall mlevany available environmental
background data for inclusion on the various dragwiand the Contractor shall record (in
ink) all facilities as-built.

The Contractor shall prepare other technicalirgs, in the same medium and format
as the As-Built Drawings, for As-Built Drawings e sheets, pole maps, and One-Line
Diagrams as specified and required by the Project.

The Contractor shall and prepare and furnisingformer Record documents, in the
format specified by the Project, for each transtarmstalled.

Material Storage

The Contractor shall procure all materials aequipment except Distribution
Transformers, HV Covered conductor, LV ABC Cablel &msulators/Hardwares which
are furnished by the Project for the work from #m®ject warehouse. The Contractor
shall provide all labour, equipment, and vehictetobd and transport said materials and
equipment to the Contractor storage facilities amaksites as required. All materials
and equipment turned in to the Project reclaiméer afemolition of existing facilities if
any shall be transported to the Project warehondaualoaded in the same manner.

Worksite

a) Extended storage of materials along the routds@s will not be permitted. All
small items of material shall be provided to thekverews on a daily basis and no
small items of materials may be stored on the wtekssernight.

b) Transformers, ABC cable and conductor reels beagpotted at the worksites for a
short period prior to installation provided thaating and reel lagging are intact to
protect the items. Poles may be spotted at stridtwations for short periods prior
to setting.

c) All poles, transformers, ABC cable and condugiaced at the worksites shall be
located so that the items are not subject to daraagedo not impede pedestrian or
vehicular traffic.

d) Any damage caused by imprudent placement ofpegemt and materials by the
Contractor at the worksites shall be corrected iy €ontractor, in a manner
acceptable to the Project, at the Contractor's cost

Contractor Storage Facility
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Section VI-A: STANDARD SPECIFICATIONS

6.1

6.2

6.3

6.4

a) The Contractor shall be financially responsible tfog secure and proper storage of
materials, which are to be provided by the Propeictr to installation of the materials
and equipment, to prevent loss or damage to angriakst

b) Any items of material and equipment contained igrddable packaging shall be
stored under roof and protected from moisture. Otiegerials, except as specified in
subparagraph (c) below shall be stored and covaradvell-drained level area, free
from accumulation of surface water.

c) Transformers, disconnecting switches, and reelsABC cable may be stored
outdoors in a well-drained, level area free froraugculation of surface water. Reels
of ABC cable may be stacked on reel sides not rtiae three (3) reels high. ABC
cable reels shall be placed on Wood pallets, waggdihg, or well-gravelled level
surface.

d) Packaged items of material and equipment shalbeatncrated, or have packaging
removed, prior to installation. The Contractor sleakercise due caution and care in
the transportation, storage, and handling of aliemas which are to be provided by
the Project. Equipment consisting of, or containipgrcelain insulation should be
transported and handled to avoid cracks or chipdiagging or other protection,
shall not be removed from ABC cable reels until¢hble is to be installed.

e) The ends of installed cables shall be sealed imaegli after being cut with a non-
absorbent covering fastened around the outer jacket

Excavations

All excavations made for the installation, oenwlition, of facilities shall be
accomplished in a timely manner according to thieedaled installation. Required
excavations shall be opened, material installed, lzackfill placed, as specified, in a
continuing operation to the greatest extent prabte:

Any excavation left open during discontinuoessiruction which is accessible to the
public or along public thoroughfare, shall be cedeor barricaded, and marked by
suitable visual means, to prevent a public hazard.

Excavations shall be properly located and siaethe intended use. Pole and stay plate/
anchor excavations shall be correctly sized toimetendisturbed soil to the greatest
extent consistent with the means of excavatione Pamlles shall be made by power-
driven auger or by manual methods; power-drivervehequipment shall not be used.
Pole holes shall be excavated to the specifiedhdegth no tolerance shallow and
tolerance of ten (10) centimeters deep. The botémole holes shall be undisturbed
soil, gravel or rock. Stay plate holes shall beasated by manual methods to specified
depth with no disturbed soil in the direction o #inchor rod.

All excavations shall be backfilled with exctadh material, or as specified for the
installation. Backfill shall be free of foreign neaals and shall be well tamped with
excess backfill graded over the excavated areardwept depressions resulting from
eventual natural compaction. Large amounts of exbaskfill shall be removed from the
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Section VI-A: STANDARD SPECIFICATIONS

7.1

7.2

7.3

8.1

8.2

8.3

8.4

site by the Contractor if so directed by employ#rso directed by Project, The
Contractor shall provide suitable backfill matesidior excavations where existing
removed materials is insufficient, or inapproprjai@ provide suitable grading of the
excavated area.

Pole Setting

Poles shall be set in accordance with the gp@te Sections of the Construction
Standards and subparagraph 6 above.

Each pole shall be assigned a unique congiruntimber at the time of structure staking
for preliminary identification and preparation ofisture Data Sheets (SDS).

Subsequent to the preparation and approvaD&, &nd prior to provisional acceptance
of a given line section, the Project shall provide Contractor with unique permanent
pole numbers. The Contractor shall then apply fezified permanent pole numbers to
each pole with black oil-based paint in neat ckeaglish letters and/or Arabic numerals.
Permanent pole numbers shall be applied in lettensérals five (5) centimetres in

height at a point on the pole 1.6 meters abovergtdevel. Numbers shall be applied on
the side of the pole facing the adjacent streétavelled way.

Safety

The Contractor shall take all measures requicedafeguard the public, public and
private property from any hazard to life, limb, moperty which may arise during the
performance of the construction of the works. Soerasures shall include, but not be
limited to: barricades, signs, newspaper announo&neéraffic control by police, or
other advisory and control methods deemed apptepria

The Contractor shall provide his work forcehadl tools and equipment in sufficient
numbers and quality to perform all aspects of theka/ in a safe manner. The Contractor
shall provide protective headgear for all membdrsis workforce, and shall provide
protective clothing as required for specific taskBe Contractor shall instruct his work
force in proper and safe construction techniqued ahall continuously monitor
compliance with safety instructions throughout pleeiod of the Contract.

The Contractor shall provide, and require dserotective grounding equipment when:

a) Work is being performed on lines adjacent, eiitheextension of, or parallel to,
energized circuits.

b) Work is being performed on isolated circuiteaftonductors have been installed.

The Contractor shall maintain all tools and ipouent in good working order. All
mechanized equipment shall have adequate safetianisens and guards in place and
be fully operational. Operators of such equipméiatide skilled and fully trained in the
operation of such equipment.
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8.5

8.6

9.1

9.2

9.3

9.4

10.

10.1

10.2

10.3

The Contractor shall provide and maintain emecy medical supplies to cover with
accidents and snakebites for his work force onadilg available basis. The Contractor
shall also instruct all supervisory personnel ie #ction to be taken in the event of
serious injury, and the sources and locations ofegsional medical assistance which
shall be employed in such cases.

The Contractor shall apply all accidental iasize policies to his work force for an
accident occurring during the working period of tomstruction.

Tests

The Contractor shall furnish the electricalt tequipment and personnel to perform
electrical tests of equipment and circuits, as isipecby, and under the supervision of
the Project.

The Contractor shall megger all circuits idsthlwith a motor-driven megger or
equivalent instrument to demonstrate the accepiablédation characteristics of the line
prior to energization and Provisional Acceptandek¥ overhead circuits shall be tested
at 2500/1000 volts AC.

The Contractor shall megger all transformerthvé motor-driven megger prior to
installation

All tests specified shall be conducted duringable atmospheric conditions under the
supervision and witness of the Project. All tesuits shall be documented and signed by
both parties.

Demolition

The Contractor shall perform the removal bkalsting facilities, if any, in accordance
with the specific directions of the Employer. Allaterials removed shall remain the
property of Project and the Contractor shall deliak salvaged materials to the Project
warehouse, or as specifically directed by the Epgalo

All poles shall be removed by pulling the céetg pole from the ground; poles shall not
be cut off at the ground line. Holes shall be b#éiekf and compacted completely with
sufficient added backfill piled above grade to v depressions being created by
natural compaction. Backfill material shall be po®d by the Contractor.

All conductor materials removed shall be mdrto the Project. Methods of conductor
removal shall be specified by the Project. If cartduis removed in the longest length
practicable for future re-use, the said conductallsbe wound on empty conductor
reels, with the reels marked with the conductoe sind approximate length. Different
conductor sizes shall not be mixed on any readoifductor is removed from structures
and specified as scrap, conductors may be cut dowangths and made up in rolls.
Conductor sizes for scrapping may be mixed; differeonductor metals shall be
separated.
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10.4

10.5

10.6

11.

111

11.2

11.3

12.

12.1

12.2

13.

13.1

13.2

Care shall be taken in removing, handling, @adsporting cutouts, and surge arresters
to minimize porcelain damage.

Transformers removed from service shall béveleld to the Project warehouse or as
specifically directed by the Employer. Care shadl taken in removing, lifting, and
transporting transformers.

Other structures shall be removed, such asretntransformer pedestals in the most
appropriate manner, as specified by the Projectstiag stay rods may be cut 20
centimetres below finished ground level.

Cleanup

The Contractor shall ensure that all worksghall be free of all manner of debris
resulting from the construction activity.

All crating, ABC cable and conductor reelsckzying materials, conductor scraps, and
other miscellaneous items are removed from the plade. All holes resulting from
removal of facilities shall be filled. If trees bush have been cut or trimmed, all cuttings
shall be removed. The worksites shall be left @anl natural conditions.

Site cleanup shall be an integral part ofRh@visional Acceptance process, and no line
section shall be provisionally accepted unlesslainup work has been accomplished.

Tree Cutting and Trimming

Any tree cutting or tree trimming authorized alirected shall be accomplished by the
Contractor under the direct supervision of Project.

All cutting shall be removed by the Contractor wilisposition of cutting as specified by
Project.

Interruptions to Existing Service

The Contractor shall arrange for interruptiohservice to existing lines with Project.
Every effort shall be made to limit such interrops to the minimum.

If it is possible to maintain service to atmet of line by constructing temporary
facilities approved by Project, the Contractor ktatail man hours and classification of
personnel required to construct such facilities suoimit to Project for approval prior to
any work being performed. Payment for approved wsinkll be based on the rates
covered in Construction Unit LR of Section VIII, Wone 2.
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Section VI-B: CONSTRUCTION UNIT

STRUCTURE DATA SHEET (SDS)

Structure Data Sheets (SDS) shall be prepared dwide details of specific construction
information necessary for erection of pole struesumwith hardware and accessories and
conductor installation. The SDS shall be used injuaction with the area plan drawing to
document the works to be performed.

Abbreviations used in the preparation of SDS dhaliefined as follows,

Sl. No. Nomenclatures Meaning
a. Pole Construction No. Number assigned by the @otdr to identify pole on
Plan drawing.
b Span Length of conductor span between poles
c BK Angle of line deflection in degrees
d. Pole Pole quantity
e Frame The construction Standard Drawing No. for KM
system for which the pole is to be framed e.g. C$11
PSCP-05.
f. Stay The Construction Standard Drawing No. of staye
installed in different voltage system, e.g., CSG-08
g. Transformer The Construction Standard Drawing féo.which the
transformer installation is to be framed e.g. CFRIN-
02.
h. Conductor The number and size of conductors imsg.in 11 kV
system, e.g. 3-120.sq mm.
I. Conductor (km.) Running km. length of conductor.
Note :

a. Information for a single pole location need notcbafined to a single row.
b. All works, whether new or on existing systems, shaldocumented on the SDS.

c. Each SDS shall include the applicable "As Builta?IDrawing number(s). Similarly each
"As Built" Plan Drawing shall include the applical$DS number(s).
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Section VI-B: CONSTRUCTION UNIT

DEFINITION

GENERAL INFORMATION:

This describes requirements of those items whiede Im@t been included in specific
Construction Unit and which are of general nature.

1.

3.

4.

All Construction Units shall include the cost oéparation, revision and reproduction of
supporting Structure Data Sheets (SDS) .

. All Construction Units shall include the cost ottoug and painting bolt ends extending

more than 30 mm beyond nut if necessary. Paint Bedlocal Material supplied by the
Contractor

Construction Units 11-1 shall include the cost i&garing As Built drawing.

All construction Units shall include necessary dosttrimming and cutting of tree to clear
route for new or existing works. Cutting of treasthe earth line, shall be the responsibility
of the Contractor but DSAP shall assist to obtanessary permit for the same. But it does
not mean the cutting trees of dense forest

14
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Section VI-B: CONSTRUCTION UNIT

DEFINITION OF CONSTRUCTION UNIT 11-1

11 kV SUPPORTS, INSULATORS AND HARDWARE

REFERENCE STANDARD/SPECIFICATIONS

1. Construction Standards :

2. Purpose:

Construction unit is for the installatadran 11 metre Pre-stressed Concrete pole
for 11 kV overhead line structure with cross-armsulators and hardware fitting complete.

Unit does not include installation of stay.

3. Activities : Procurement and transportation of mats to the site, excavate pole hole, set
pole, if necessary, back fill and tamp poles, corhplae back filling adequately, re-align, if
necessary, install framing including insulators amatdware, provide and install local

Section VI-D Clause 2

materials, if necessary, as designated by the raklist.

4 Type of Frames:

Frame Construction Standard
SI. No Description Steel Tubular Pole
Type
yp PSC Pole Structure Structure
1. 11-1.1| Single Arm Structure CS11-PSCP-04 CS11-STP-04
(SA)
2. 11-1.2 | Double Arm Structur¢ CS11-PSCP-05 CS11-STP-05
(DA)
3. 11-1.3| Tap Off Structure CS11-PSCP-06 CS11-STP-06
(TA)
4, 11-1.4| Dead End Structure CS11-PSCP-07 CS11-STP-07
(BE)
5. 11-1.5| Double Dead End CS11-PSCP-08 CS11-STP-08
Structure (DDE)
6. 11-1.6| Offset Structure (OS CS11-PSCP-09 CS11-STP-09
7. 11-1.7| H-Structure (HS) CS11-PSCP-10 CS11-STP-10
8. 11-1.8| Transformer Structure CS11-TRN-01 CS11-TRN-03
(TR) CS11-TRN-02 CS11-TRN-04

Tender No. DSRLRP-068/069-03
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Section VI-B: CONSTRUCTION UNIT

DEFINITION OF CONSTRUCTION UNIT 11-2

11 kV CONDUCTOR & ACCESSORIES

RFERENCE STANDARD/SPECIFICATIONS :

1. Construction Standards : Section VI-D Clause 3,3 &
2. Purpose:

Construction unit is for the installation astdnging of XLPE Covered Conductor for 11 kV
overhead lines. Unit is per single conductor rugrkm.

3. Activities :
Transportation of materials to the site, getwire stringing reels, pulling lines, stringing
blocks on poles/cross-arms, install and remove tearg guard structures, if necessary,
install and remove temporary structures to keepdgowr from dragging on earth, if
necessary, pull conductors, sag and dead end, eenomductor from stringing blocks, tie to
insulators, make necessary compression joints,extpmmpers and complete installation.

4. Size of XLPE Covered Conductor

11-2.1 120 sq. mm XLPE Covered Conductor
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Section VI-B: CONSTRUCTION UNIT

DEFINITION OF 11 kV LOAD BREAK SWITCH

REFERENCE STANDARD/SPECIFICATIONS :

1. Construction Standard:

2. Purpose:

Construction unit is for the installation of Air &d Break Switches according to the
manufacturer's instructions. Unit does not includgallation of pole.

3. Activities : Transport material to site from respee warehouse, make dead end, install
Load Break Switches according to the manufactunessructions, install earth (earth)
conductor with 1-rod, adjust Load Break Switchesp& manufacturer’'s instructions,
connect jumpers and complete installation.
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Section VI-B: CONSTRUCTION UNIT

DEFINITION OF 11 kV XLPE CABLE LAYING

REFERENCE STANDARD/SPECIFICATIONS

1. Construction Standards : Section VI-D Clause 8
2. Purpose :

Construction unit is for the installation of 11 lkvmoured XLPE cable (300 nfjrfor 11 kV
underground lines. Unit is per three core cablainomkm.

3. Activities :

Transport materials to site from project’s respactvarehouse, excavate cable trench ( 90 —
140 cm height), lay cable inside the HDPE pipe gltre trench and PPR pipe for rising
cable at pole, provide and install local matergalsh as sand if necessary, back fill and tamp
trench till adequate compaction is reached as @astouction standard and as directed by the
project engineer.
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Section VI-B: CONSTRUCTION UNIT

DEFINITION OF CONSTRUCTION UNIT 0.4-2
0.4 kv ABC CABLE & HARDWARE

REFERENCE STANDARD/SPECIFICATIONS:

1. Construction Standards: Section VI-D Clause 9

2. Purpose:

Construction unit is for the installation 0¥ ABC Cable for 400 volt overhead lines with
ABC cable hardware fitting complete. Unit is peseficore cable running km.

3. Activities:

Transport materials to site from project’s respectvarehouse, set up cable stringing reels,
pulling lines, stringing blocks, install and remaeenporary guard structures, if necessary,
install and remove temporary structures to keepecibm dragging on earth, if necessary.
Pull cable, sag and make dead end, remove cabie $tanging blocks, tie to hardware,
make necessary joints, mount connectors, make jingbe.

SI.No. | CU No. Cable Size in sg. mm Purpose No. of Cable
3 Phases, 1
1. 0.4-2.1/3.1| 3*95+1*95+1*16 sq mmNeutral and 1 5
Street lighting
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Section VI-B: CONSTRUCTION UNIT

DEFINITION OF CONSTRUCTION UNIT 0.4-1

0.4 kV SUPPORTS

REFERENCE STANDARD/SPECIFICATIONS:

1.

2.

3.

Construction Standards : Section VI-D Clause 2

Purpose :

Construction unit is for the installation 8fmetre Steel Tubular Pole and Pre Stressed
Concrete pole for overhead line structure. Unitsdoet include installation of stays.

Activities :

Procurement and Transportation of materialsite from respective warehouse, excavate
hole, set pole, plant pole, provide and instalblaoaterials if necessary, back fill and tamp
pole till adequate compaction is reached, realgnpole if necessary. Unit includes drilling
of required holes of suitable size on pole if neeeg

Construction
SI. No FTrarr;e Description Type Standards
yp 9m Pole
0.4-1.1 | Suspension type Al Annex L
2. 0.4-1.2 | Suspension with angle A2 Annex L
3. 0.4-1.2 Suspension type with an B Annex L
anchor for dead
4. 0.4-1.3 Four anchor dead end C Annex L
0.4-1.4 One suspension with two D Annex L
anchor dead end
6. 0.4-1.5 Single anchor dead end E Annex L

20
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DEFINITION OF CONSTRUCTION UNIT 11/0.4
TRANSFORMER INSTALLATION

REFERENCE STANDARD SPECIFICATIONS :

1. Construction Standards Section VI-D Clause 7

2. Purpose :

Construction unit is for the supply, delivenpstallation of *distribution transformer,
platform cross-arms, insulators, dropout fuse ausdightning arresters, low voltagpanel
board, 11 kV jumpers, 400 V ABC Cable Hardware aadhing set complete including
excavation and backfilling for earthingcluding installation of H-poles for support, LV
panel and stays.

3. Activities:

Test the transformer with the right size of megggh respect to the primary and secondary
voltage system, transport the transformer, liglgranresters, drop-out sets and distribution
panel board, mount transformer on elevated platfanstall LV cable between transformer
LV terminals and protection panels, install all kebles between protection panels and out
going LV overhead lines, including cable and jumpannections, connect LV neutral earth
terminal with earth lead. The Contractor shall precall items specified in construction unit
except Distribution Transformers.

* Distribution Transformers are to be suppliedthg project
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DEFINITION OF CONSTRUCTION LABOUR RATES

REFERENCE STANDARD/SPECIFICTION

Purpose :

Construction unit is intended to use for such wwehich has not been defined by a Construction
Unit. Contractor shall submit to the project, alomigh the bid, a written description of work
which may have to be performed under certain saoand which were not foreseen during the
design and study. This shall include location, namdnd classification of personnel to perform
the work and estimated number of hours per mans Thit is to be charged only upon the
approval of the project. Unit includes necessaapgport of equipment to perform the assigned
work.

Sl. No. | Construction Unit Designation Rate per Day
1. LR-1.1 Engineer
2. LR-1.2 Supervisor or Foreman
3. LR-1.3 Lineman
4. LR-1.4 Helper
5. LR-1.5 Coolie
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Section VI-C

SPECIFICATION OF CONSTRUCTION MATERIALS
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GENERAL OPERATING CONDITIONS

1. Ambient temperature g to55C

2. Altitude up to 2000 m above MSL
3. Humidity 99% (max.)

4, System voltage 11 kV, 400/230 V

5. System frequency 50 Hz

Note: The variation of frequency and voltage fosige and operation is as per actual system
operation i.e. £ 5 %.
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2.1

3.1

4.1

4.2

4.3

SPECIFICATION: SP 1.1

PRESTRESSED CONCRETE POLE

Scope

These specifications apply to design, manufactmd, testing of rectangular pre-stressed
concrete poles for use in electrical distribution.

Description

The pre-stressed concrete pole shall be desmyme fabricated in full compliance with IS:

1678-1978, or latest revision thereof or any otteronal or international standards that
ensures at least equal or better quality to thedsta mentioned above, will also be
acceptable.

Load

The working loads of various pole categories given in Table 1. The design ultimate
strength shall be calculated using a safety famt@.5. Pole Attributes are listed in Table
2.

Design

The poles shall be as per following design patars and the dimensions shall be as
shown in Drawing1-4.

Design Parameters:

Concrete mix: M400

Minimum diameter of pre-stressing wire: 7.9 mit2(@mm) for 11m
and 4 mm for 9m

No. Of pre-stressing wire: 8 nos for 11m and
4 nos for 9m

Working Load: Refer Table 1

Depth of Plantation: Refer Table 2

Point of Application of Load: Refer Table 2

Further design details are given in Drawings

The minimum strength of concrete in the polallstmeet the requirements laid down in
1S:1343-1960 and 1S:456-1964 or in any other edentanational or international
standards.

The strands shall be made from cold-drawn tiog-ateel (high carbon content) wires.
The seven-wire strand consists of a group of waeanged in stranded formation and
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shall have the following properties. The seven-wirands shall confirm to 1S:6006-1983,
or latest revision thereof or any other equivatettonal or international standards.

Geometrical Properties:

1lm om
Type of material: Seven-wire strand Single stran
Minimum diameter of strand: 7.9 mm (7/2.6mm) 4 mm
Minimum cross-sectional area 37.4 fam 12.56 mm
of strands:
Mechanical Properties:
Nominal mass of strand: 294 g/m 89.9 g/m
Minimum breaking load: 64.50 kN 21.54 kN
0.2% proof load 54.70 kN

Long Term Behaviour:

Maximum relaxation after 1000 h of operation atiahload equivalent to 60%, 70% and
80% of breaking load shall not be higher than 1.0%#6 and 4.5% respectively.

4.4  The pre-stressing strands shall be accuratsyigned and satisfactorily protected against
the formation of rust or other corrosion prior ke tplacement of the concrete. All pre-
stressing strands shall be free from loose rust, giiease, oil and other lubricants or
substance that might impair their bond with thectete.

45  The cement employed shall be the Ordinary &wtiCement (OPC), which shall conform
to the chemical and physical requirements as s#t fio BS: 12, or any other equivalent
national or international standards.

4.6  The amount of concrete cover on the outsidbepre-stressed reinforcement shall be not
less than 20mm.

4.7 The pole shall include cast-in holes. Typiaaelpatterns are shown in the drawings. Hole
patterns must be confirmed with the NEA prior tanofacture.

4.8  All poles shall be unpolished but free of roughnedsps, excess cements, and other
surface irregularities. All poles shall presentiraight and symmetrical appearance after
erection. The corners of all the poles shall bended so that they do not present a
dangerously sharp edge, which could cause teariegaessive wearing of safety belts.

4.9  All poles shall be provided with lifting hooks atd points for loading and unloading of
poles.
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5)

5.1

5.2

5.3

Table 1: Working Load

SNo. Pole Length (m) Design Load (kaf)
1 9 200
2 11 350

Tests
Definition of various types of loads:

Working load = Expected Load

Design Working Load = Expected Load x Factor of Safety (FOS)

Ultimate Transverse Load (UTL) = Load when applied at specified point of the ptile
failure occurs.

Minimum Ultimate Transverse Load (MUTL) = Load when applied at specified point
of the pole, the first crack appears.

Design Transverse Load (DTL = Design Working Load

Design Ultimate Transverse Load (DUTL)= Design load at the transverse direction at
which the first crack expected to appear (givetheyDesigner after calculation)

The Design Ultimate Transverse Load (DUTL)is less or equal to Ultimate Transverse
Load

Transverse Srength Test

The pole shall be rigidly supported at the butdl éor a distance equal to the specified
planting depth. The load shall be applied at atpgpecified in Table 2 from the top of the
pole and shall be steadily and gradually incredsdtie design transverse load until the
occurrence of the first crack. The deflection ienthmeasured. Prior to the application of
the design transverse load there shall be no crack.

The load shall then be reduced to zero and inedegsadually to a load equal to the first
crack load plus 10% of the minimum ultimate tramsgdoad, and held for 2 minutes. This
procedure shall be repeated until the load reatiressalue of 80% of the minimum
ultimate transverse load and thereafter increasedb% of the minimum ultimate
transverse load until failure. Each time the laa@pplied, it shall be held for 2 minutes.
The ultimate transverse load shall not be lessftifadesign ultimate transverse load.

Measurement of Cover

The cover shall be measured at 3 points, onemwitt8m from the butt end of the pole,
second within 0.6m from the top and the third atititermediate point. The mean value of
the measured cover should not differ by more thabmm from the specified value, and
the individual value should not differ by more th&8mm from the specified value.

The number of poles selected for testing aeidl donformity criteria shall be as follows:
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5.4

5.5

5.6

8.1

Lot Sample Permissible No. of Poles
Sze Sze No. of Defective for Transverse
Samples Srength Test
Up to 100 10 1 2
101 to 200 15 1 3
201 to 300 20 2 4
301 to 500 30 3 5

All the poles selected in 5.3 shall be testd dverall length, cross-section and up-
rightness. The tolerance shall be +/-15mm on ov&agth, +/-3mm on cross-sectional
dimensions, and 0.5% on uprightness.

The number of poles which do not satisfy thguirements of overall strength, cross-
section and uprightness shall not exceed the nugilen in 5.3. If the number of such
poles exceeds the corresponding number, all paleshé lot shall be tested for
requirements, and those not satisfying the req@rgsnshall be rejected.

All the poles tested for transverse strengthgkall satisfy the requirements of the test. If

one or more poles fail, twice the number of polagimally tested shall be selected from

those already selected and subjected to teseré tis no failure among these poles, the lot

shall be considered to have satisfied the requinésra the test.

Marking

The poles shall be cleanly and indelibly markethwthe following:

a) Month and year of manufacture, at approximaaetyfrom the butt end,;

b)  Specified working load in kg, at approximat&iy from the butt end; and

c) The design lifting point.

Bid Documentation

The Bidder shall furnish following documetogether with Bid;

a. Two (2) clear copies of the standards, governirgidation and testing of pre-
stressed concrete poles and two (2) clear copieghei standards indicated in the
specifications.

b. Two (2) clear copies of detailed design and drawioigeach type of pole.

c. Two (2) clear certified copies of all tests perfednon similar poles of same sizes
and similar working loads.

d. A clause-by-clause commentary on specification,ciégiag compliance and
deviations, if any.
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8.2 The Bidder shall provide the following details:

a) Pole dimensions in cross-section and pole taper
b) Location and size of pre-stressing strands;
C) Hole locations;
d) Design ground line;
e) Marking of the lifting point;
0) Minimum ultimate transverse load;
h) Transverse load at first crack
)] Concrete design mix and cement specification
) Specifications of the pre-stressing strandsiy iensile strength and sizes
Table: 2
Pole Attributes
Overall Length 11m 9m
Point of Application of Load
from Pole Top 0.6m 0.125m
Minimum Depth of Planting 1.8m 1.5m

('shall be based on site condition)
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TECHNICAL DATA SHEETS

(To be completed by Bidder)

ltem: Pre-stressed Concrete Pole

Description Unit
1. Manufacturer
2. Reference Standard
3. Overall Length meters
4, Dimensions: _ 11m 9m
- Top Width mm
- Bottom Width mm
- Pole thickness mm
5. Weight of the pole kg
6. Guaranteed minimum Transverse
Failure Load kof
Signed
On behalf of
Address
Date
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11

2.1

2.2

2.3

3.1

3.2

4.1

SPECIFICATION: SP 1.2

TUBULAR STEEL POLE

Scope

This Specification covers the design, fabraratitesting and supply of swaged type
galvanized tubular steel poles to be used to stuppeerhead electric lines and
equipment.

Description

The poles shall be fabricated of seamless tobeasiitable lengths swaged together as
specified inTable 1 made out of welded tubes. The diameters of varseations of the
fabricated pole shall be as specified therein. d\rlmt conforming to the requirements of
Table 1shall be rejected as being non responsive.

The separate galvanized steel pole cap shalldseded with top section of the pole. The
bottom section of the pole shall be provided withase plate. The base plate shall be
square of size 300x300 mm and 10 mm thick shalwéleled at the bottom of the pole.
The base plate shall have a hole of dia. approxn®0in the center, for draining out of
water.

The supply quantity of tubular steel polesgven in the Price Schedule

Material

The poles shall be fabricated from steel hatémgile strength not less than 540 Nfmm
The pole shall be composed of three sections innisimng diameters and minimum
diameter and thickness and lengths of poles skallstshown ifable 1.

The steel tubes shall confirm to the requirdsiehBS 6323 Parts 1 to 8 Steel Tubes, or
IS:2713, or latest revision thereof or other recogph international standards that ensures
at least a substantially equal quality to the saashdnentioned above.

Manufacture

All tubes forming the part of the pole shall made from hot finished seamless or
continuously welded steel in accordance with BS3632 IS 2713, or equivalent
international standards.

a) Tolerance on outside diameter: +/- 1%
b) Tolerance on length: +/- 40mm on any section
+/-25mm on overall length

b) Tolerance on weight: +/- 7.5% on each pole.
+/- 7.5% on a bulk load
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4.2

4.3

4.4

5.1

5.2

6.1

6.2

C) Tolerance on thickness: +/- 10% .
e) The out-of-straightness of the finished polaistot exceed 1/600 of its
length.

All welding of the poles shall be carried outhee manufacturers' plant.

Each section of the pole shall have only onmitadinal weld. No circumferential

joints/welds of the tubes are permitted. All weklsall be capable of withstanding,
without failure or cracking the stresses in a pwsleen subjected to its ultimate design
loads.

The pole shall have hole configurations anessas shown in the drawings attached to this
specification. The hole sizes and the locatiornth@hole must however be confirmed with
the Project prior to manufacture.

Corrosion Protection

Galvanizing shall be applied by the hot dipcess, and shall be done in single bath
(single dip) to result in a uniform thickness batternally and externally. Galvanizing of
the poles shall be done after completion of falioca process. Drilling, punching,
cutting, bending and removal of burrs shall be deteg before galvanizing. The
preparation for galvanizing and the galvanizingcess shall not adversely affect the
mechanical properties of the material being coatéll. galvanizing shall be in
accordance with EN ISO 1461:1999 or 1S:4736 or@unvalent international standards,
and shall result in uniform thickness galvanizaionl be free from defects. The pole cap
and the base plate shall also be galvanized.

The average thickness of the zinc coating stwlbe less than 500 girfequivalent to
70 microns) of zinc for all surfaces of steel irdthg the base plate and the pole cover.

Marking of Pole

The pole shall have an identification markethwidelible paint on the pole at a position
approximately 3.5 m. from the butt end, which isacly and indelibly marked with:

a) Date of manufacture and identification mark afhufacture.
b) Length of pole in meters and its design workiogds as defined in this
specification.

The pole shall be marked with a permanent bot& line at a point 1/6th of the pole
height from the butt end of the assembled pole.

Earthing Lug, Base Plate and Pole Cap
Each pole shall be provided with earthling lug380 mm above the ground level.

Separate pole cap shall be provided for each gdie.plate for pole cap shall be of 3
mm. minimum thickness.
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8. Tests

8.1 The following test(s) shall be performed onisthed poles all testing shall be fully
documented and certified test reports shall beigeavto the Project.

Test for dimensional and structural properties] for the physical requirements of the
finished poles

Test for galvanization

Tensile test and chemical analysis test

Deflection test

Permanent set test, and

Drop test.

8.2  Poles selected for tests shall be a representsaample from each lot. The number of
poles selected for conducting deflection, permarsait and drop tests shall be as

follows:.
Lot Sze No. of poles
Up to 500 5
501 to 1000 8
1001 to 2000 13
2001 to 3000 18
3001 and above 20

8.3  The number of poles selected for conductingikemest and chemical analysis tests shall

be as follows:
Lot Sze No. of poles
Up to 500 1
501 to 1000 2
1001 to 2000 3
2001 to 3000 4
3001 and above 5

8.4 The above test shall be performed as per IS8 2flother recognized international
standards. The following particulars shall be rdedr

a)
b)
c)
d)
€)
)

9)
h)

Manufacturer's name and plant location;

Batch No. of steel plate or tubing;

Test date;

Pole type;

Dimensions of pole;

Increments of load and the deflections at eaclement of load;
Permanent deflection;

Load of failure;
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8.5

8.6

8.7

8.8

9.1

9.2

Vil.

viii.

For deflection test, each pole shall be rigidlysanged for a distance from the butt end
equal to the length the depth to which it to benfdd in the ground. It shall then be loaded
as cantilever and the appropriate deflection Iggali@d at right angle of the axis of pole

300 mm from the top of the poles for poles up tol&ngth and 600 mm for poles over 9m
length. The temporary deflection at the point oplmation of the applied load shall not

exceed 157.5 mm

The permanent set test shall be carried outennately after the deflection test, on the
same test sample. After application of the propad) the permanent set measured from
the zero position at the point of application cddoafter the release of the applied load
shall not exceed 13 mm.

To perform the drop test, the pole shall bepleadl vertically with the bud end downward,
three times in succession from a height of 2 m anbtardwood block 150 mm thick laid
on a concrete foundation. The pole shall not shoyvsiggns of telescoping or loosening of
joints.

Should any of the poles first selected faiptss any of the tests specified above, two
further poles shall be selected for testing frora #ame batch i.e. same pole length
manufactured on the same day from the same statd pt tubing in respect of each
failure. Should one or both these additional pédésthe test material represented by the
test samples shall be deemed as not complyingtiighspecification.

Quality Assurance Program

Along with the Bid the Bidder shall furnish ¢jtyaassurance program of the manufacturer
which includes the Quality System and the Qualitgn®, which shall include, among
others, information to meet the following requiremdailing which the Bid shall be liable
for rejection.

The structure of the organization;

The duties and responsibilities assigned to steffieng quality of works;

The system for purchasing, taking delivery andfication of materials;

The system for ensuring quality of workmanship;

The quality assurance arrangement shall confonlévant requirements of 1ISO9000;
Statement giving list of important raw materialaymes of manufacturer for the raw
materials, list of standards according to whichrdng materials are tested, list of test
normally carried out on raw materials;

List of manufacturing facilities available;

List of areas in manufacturing process, where stagjgections are normally carried
out for quality control and details of such testd aspections;

List of testing equipment available with the mawtiiger for final testing of equipment
specified and the test plant limitation, if anys-@-vis the type, special, acceptance and
routine tests specified in the relevant standards.

The manufacturer shall perform, among othdms,following inspections/test on each
consignment of raw steel, prior to fabrication. Artdficate shall be provided to the
Employer showing the test results:
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10.

11.

111

11.2

11.3

11.4

i.  Visual, dimensional and mechanical tests, taniifie the steel meets the required
strength/grade ensure compliance with the rele&andards, and to ensure the
absence of rust and surface imperfections. If teel sloes meet the strength or
grade required, the batch shall be rejected.

ii. Dimensional tests to ensure that the matesatithin the production tolerances of
IS 2713 or BS 4360 and BS 6323 or equivalent Stalsd@Dne sample shall be
taken from each batch for which a certificate isvted. If the first sample fails
the test, a second sample shall be taken. If ¢dhergl sample fails the test, the
batch shall be rejected.

Packing

Poles shall be stacked together and banded sgctarehsure that each individual bundle
does not break or the shifting of individual poldses not take place during
transportation and handling. Any loose items shalkuitably banded together or packed
to avoid loss during transportation and storage.

Bid Documentation

The Bidder shall provide with the Bid two (2¢ar copies of the governing standards for
selection of tubing, fabrication and testing of Tilar Steel Poles and two (2) clear copies
of all other relevant standards referenced therein.

The Bidder shall provide a complete desigrscigtion and certified dimensional
drawings of each type of pole.

A clause-by-clause commentary on specifioatspecifying compliance and deviations,
if any.

All data, drawings, catalogues and other techrdcgluments shall be bound separately
from the Bid documents.
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TABLE 1

Pole Attributes
Overall Length 11m 9m
Pole Designation: SP57 SP30
Section Length:
Top (h1) 27m 20m
Middle (h2) 2.7m 20m
Bottom (h3) 56m 50m
Outside Diameter:
Top (h1) 139.7 mm 88.9 mm
Middle (h2) 165.1 mm 114.3 mm
Bottom (h3) 193.7 mm 139.7 mm
Thickness:
Top (h1) 4.5 mm 3.25 mm
Middle (h2) 4.85 mm 4.5 mm
Bottom (h3) 5.9 mm 5.4 mm
Crippling load 722 kgf 400 kgf
Approximate weight 256 kg 133 kg
Application of
Load from top of pole 0.6m 0.3m
Depth of Planting 1.8m 1.5m
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TECHNICAL DATA SHEETS
(To be completed by Bidder)

ltem: Galvanized Tubular Steel Poles

1. Manufacturer
2. Governing Standards for tubing
manufacturing and testing
3. Are the poles fully galvanized? Yes/No
4. Governing Standard for Galvanization
5. Copies of Standards Attached? Yes/No
6. No. of sections No.
7. Sections starting from the top:
Description Unit 11m 9m
Top Section:
-Length m
-Thickness mm
-Dia. (outer) mm
Top Section:
-Length m
-Thickness mm
-Dia. (outer) mm
Top Section:
-Length m
-Thickness mm
-Dia. (outer) mm
8. Weight of pole kg
9. Crippling load kof
Signed
On behalf of
Address
Date
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2.1

2.2

2.3

2.4

2.5

2.6

3.1

SPECIFICATION: SP 2.1

PORCELAIN INSULATORS

Scope

This Specification covers the fabrication and symglpin insulators, disc insulators and
stay insulators, as herein specified for use omhemad power line construction.

General

Insulators shall be fabricated and tested goraance with the Standards referenced for
each type of insulator or equivalent standards.

Porcelain shall be sound, free from defectsotighly vitrified and smoothly glazed. The
glaze shall be brown in color. The glaze shall caieexposed parts of the insulators.

The design of insulators shall be such thassés due to expansion and contraction in any
part of the insulator shall not lead to deteri@matiThe porcelain shall not engage directly
with hard metal.

The cement used in construction of insulatbadl 10t give rise to chemical reaction with
metal fittings and its thickness shall be as unifais possible.

The insulators should be manufactured in auiortemperature-controlled kilns to obtain
uniform baking and better electrical and mecharpoaperties.

The manufacturer of the Insulators must hawn laecredited with 1ISO 9001 (including
design in the scope of registratiapality certification.

Pin Insulator

The pin insulator shall be manufactured anttdes accordance with IS: 731-1971 and
1S:3188 or the latest version thereof or any otieional or international standards that
ensures at least equal or better quality to thedsta mentioned above, will also be
acceptable. The lead thread shall be compatible thié insulator pin specified in these
documents.

The pin insulator shall have following ratings dedtures:

Highest system voltage 12 kv
Rated voltage 11 kV
Creepage distance (min) 265 mm
Wet power frequency withstand voltage 35 kV
Impulse withstand voltage 75 kV
Puncture power frequency voltage (min) 105 kV
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4.1

Visible discharge voltage (Effective) 9 kv

Cantilever strength 5 KN

G I pin head Small
IS Ref.165P Thimble type
IS 2486 Part-lI

Disc Insulator

The disc insulator shall be manufactured astétein accordance with IS: 731-1971 or
latest version thereof or any other national oenmational standards that ensures at least
equal or better quality to the standard mentiormae, will also be acceptable.

The disc insulator shall be ball andksd fitting type. The disc insulator shall have th
following ratings and features:

- Highest system Voltage 12 kV

- Rated Voltage 11 kv
Porcelain Diameter (min) 255 mm
Spacing 145 mm

Creepage Distance (min) 280 mm
Power Frequency Puncture 1.3 x Actual dry
withstand Voltage flashover voltage
Wet Power Frequency Withstand Voltage 35 kV

Impulse Withstand Voltage 75 kV

Puncture Power Frequency

Voltage (min) 105 kv

Visible Discharge Voltage 9 kv

Mechanical Strength 45 kN

Ball and Socket Size 16 mm B
Applicable Standard for IS: 318809

Special Characteristics

Stay Insulator

The stay insulator shall be manufactured and tastadcordance with I1S: 5300-1969 or
latest version thereof or any other national ognmational standards that ensures at least
equal or better quality to the standard mentiormae, will also be acceptable.

The stay insulator shall have the feifgg ratings and features:

- Highest system Voltage 12 kV
- Rated Voltage 11 kv
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- Creepage Distance (min) 41 mm
- Minimum failing load > 40 kN
- Power Frequency Withstand Voltage
Dry 18 kV
Wet 8 kv
- IS designation A
6. Marking

6.1 Each insulator shall be legibly and indeliblgriked to show the following:

a) Name or trademark of manufacturer.
b) Year of manufacture.

C) Minimum failing load in Newton

d) Name of Project “NEA-DSRLRP”

6.2 Markings on porcelain shall be printed dmalie applied before firing.

7. Tests
The insulators shall comply with thédwing tests as per IS: 731-1971.

7.1 Type Test

Visual examination,,

Verification of dimensions,

Visible discharge test,

Impulse voltage withstand test,

Wet power frequency voltage withstand test
Temperature cycle test,

Mechanical failing load test

24-hour mechanical strength test for strain insugat
Puncture test

Porosity test and

Galvanizing test

T T S@meooooTy

7.2 Routine Test

The following pre-shipment factory inspection /t¢eshall be performed on the pin
insulators in the presence of the two inspectaoeiaped by NEA before delivery.

> Visual examination
> Mechanical routine test
> Electrical routine test

8. BID DOCUMENTATION
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8.1

8.2

8.3

8.4

8.5

The Bidder shall provide with the Bid tw®) ¢lear copies of the governing standards for
fabrication and testing of pin insulator and insagin and two (2) clear copies of all
other relevant standards referenced therein.

The Bidder shall provide certified typstteesults of pin insulator and insulators pin as
required by governing standards.

The Bidder shall provide standard catalogue certified dimensional drawings of pin
insulator and insulator pins.

A clause-by-clause commentary on specibicatspecifying compliance and deviations,
if any.

All data, drawings, catalogues and other teahrdocuments shall be bound separately
from the Bid documents.
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TECHNICAL DATA SHEET

(To be completed by Bidder)

ltem: Pin Insulator

Description Unit
1. Manufacturer
2. Catalogue/ Dimensional drawings Yes/N
3. Governing Standards
4. Copies of Standards Attached: Yes/No
5. Copies of type test
attached?
Yes/No
6. Marking as per specifications Yes/No
7. Ratings:
Highest System Voltage kv
Rated Voltage kV
Creepage Distance (min) mm
Wet Power Frequency Withstand Voltage kV
Impulse Withstand Voltage kV
Puncture Power Frequency Voltage (min) kv
Visible Discharge Voltage (Effective) kV
Cantilever Strength kN
G.l. Pin Head
Signed
On behalf of
Address
Date
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[tem: Disc Insulator

TECHNICAL DATA SHEET
(To be completed by Bidder)

Description Unit

1. Manufacturer

1. Catalog/Dimensional drawings Yes/No

3. Governing Standards

4. Copies of Standards Attached: Yes/No

5. Copies of type test Yes/No
attached?

6. Marking as per specifications Yes/No
Ratings:
Highest system Voltage kV
Rated Voltage kV
Porcelain Diameter (min) mm
Spacing mm
Creepage Distance (min) mm
Power Frequency Puncture Withstand Voltage kV
Wet Power Frequency Withstand Voltage kv
Impulse Withstand Voltage kV
Puncture Power Frequency Voltage (min) kv
Visible Discharge Voltage kv
Mechanical Strength kKN
Ball and Socket Size mm
Applicable Standard

Signed

On behalf of

Address

Date
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TECHNICAL DATA SHEET
(To be completed by Bidder)

Item: Stay Insulator

Description Unit
1. Manufacturer
2. Catalog/Dimensional drawings Yes/No
3. Governing Standards
4. Copies of Standards Attached: Yes/No
5. Copies of type test Yes/No
attached?
6. Marking as per specifications Yes/No
Ratings:
Highest system Voltage kV
Rated Voltage kV
Creepage Distance (min) mm
Minimum failing load kN
Power Frequency Withstand Voltage (1 min)
Dry kv
Wet kV
IS Designation
Signed
On behalf of
Address
Date
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SPECIFICATION: SP 2.2

INSULATOR PINS

1. Scope
This specification covers the fabriocatand supply of bolt type cross arm insulator pins
2. Description

The insulator pin to be supplied shall conform tte nominated standards or to
internationally accepted standards and to the saagealimensions shown in the drawings
contained in this specification. The insulator givall be furnished with a spring steel split
lock washer and nut assembled on the insulator i ratings and features of the
insulator pins shall be as follows:

For 11 kV
Head type Small S165P
Total length 315 mm
Stalk length 165 mm
Shank length 150 mm
Minimum failing load 5 KN
Applicable standard IS: 2486 (Part | & 1) or agalent national or

international standard.

The insulator pins shall be compatible with treulators specified above.

3. Material
The insulator pins specified herein shall be fadigd from hot rolled steel. The pin shall
be a single piece obtained preferably by the psoédorging. It shall not be made by
jointing, welding, shrink fitting or any other pregses from more than one piece of
material. It shall be of good finish free from flavand other defects. The finish of the
collar shall be such that a sharp angle betweeaodlter and the shank is avoided.

4, Galvanizing
All ferrous pins, nuts and washers except thosdenw stainless steel shall be hot dip
galvanized. The threads of nuts shall be cut gféranizing and shall be well oiled and
greased. The galvanizing shall conform to IS 262851 or equivalent national or
international standard.

5. Finish
All insulator pins shall be reasonably smooth Ibswafaces and free of sharp projections.

6. Tests

Insulator pins shall comply with the following tess per IS: 2486.
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6.1

6.2

6.3

7.1

7.2

7.3

7.4

7.5

Type Tests

- Visual examination test,

- Checking of threads on head,
- Galvanizing test,

- Mechanical test.

Acceptance Tests
- Checking of threads on head,
- Galvanizing test,
- Mechanical test.

Routine Test
- Visual examination.

BID DOCUMENTATION

The Bidder shall provide with the Bid tw?) €lear copies of the governing standards for
fabrication and testing of pin insulator and insaigin and two (2) clear copies of all
other relevant standards referenced therein.

The Bidder shall provide certified typstteesults of pin insulator and insulators pin as
required by governing standards.

The Bidder shall provide standard catalogue certified dimensional drawings of pin
insulator and insulator pins.

A clause-by-clause commentary on specibcatspecifying compliance and deviations,
if any.

All data, drawings, catalogues and other teahirdocuments shall be bound separately
from the Bid documents.
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TECHNICAL DATA SHEETS

(To be completed by Bidder)

ltem: Insulator Pins
Description Unit
1. Manufacturer

2. Type of Steel Used

3. Dimensional drawings Yes/No
attached?

4 Governing Standard

5. Copies of Standards Attached: Yes/No

6. Copies of type test Yes/No
attached?

7. Ratings and Features:
Head Type

Total Length (mm)

Stalk Length (mm)

Shank Length (mm)
Minimum Failing Load (kN)
Applicable Standard

Catalogue Number
IS reference

Signed

On behalf of

Address

Date
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SPECIFICATION: SP 2.3

DISC INSULATOR FITTINGS

1. Scope

This Specification covers the fabrication and $yob tension type disc insulator fittings,
for use on overhead power line construction.

2. Description

The disc insulator fittings shall bepplied with ball and socket couplings and twisted
straps. The insulator fittings shall conform to tleape and dimension shown in the
drawings.

3. Material

3.1 Disc insulator fittings like Ball and socketits, bolts shall be made of hot rolled steel and
the twisted cross arm strap shall be made of M8tshetal. Cotter bolts and U-bolts shall
be of galvanized steel. Cotter pins shall be ohlgss steel.

3.2  Allforgings and castings shall be of gooddmand free from flaws and other defects. The
edges on the outside of fittings, such as the dmadket and holes, shall be rounded. The
nominal dimensions of the ball and socket, ball @ye twisted cross arm straps, are given
in Drawings. The ultimate strength of the fittiredgll not be less than 41 KN.

4, Galvanizing

All ferrous fittings and the parts other than #ad stainless steel, shall be hot dip
galvanized as per IS: 2629-1985 or equal internalip recognized standards.

5. Tests

The disc insulator fittings shall comply with thellowing tests as per IS: 2486 or
equivalent national or international standard.

51 Type Test
- Verification of Dimensions,
- Visual Examination Test
- Slip Strength Test,
- Mechanical Test,
- Electrical Resistance Test,
- Heating Cycle Test.

5.2 Acceptance Tests
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- Verification of dimensions,
- Galvanizing,
- Mechanical Tests.

5.3 Routine Tests
- Visual Examination Test
- Routine Mechanical Test

6. BID DOCUMENTATION

6.1 The Bidder shall provide with the Bid t¢&) clear copies of the governing standards for
fabrication and testing of disc insulator and dmsuilator fittings and two (2) clear copies
of all other relevant standards referenced therein.

6.2 The Bidder shall provide certified type testufes of disc insulator and disc insulator
fittings as required by governing standards.

6.3 The Bidder shall provide standard catalogukcamtified dimensional drawings of disc
insulator and disc insulator fittings.

6.4 A clause-by-clause commentary on specificaspecifying compliance and deviations,
if any.
6.5 All data, drawings, catalogues and other teahrdocuments shall be bound separately

from the Bid documents.
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TECHNICAL DATA SHEET

(To be completed by Bidder)

Item: Disc Insulator Fittings

Description Unit
1. Manufacturer/Catalogue No.
2. Dimensional drawings

attached? Yes/No
3. Governing Standard
4. Copies of Standards Attached: Yes/No
5. Copies of type test

attached? Yes/No
6. Steel Classification
7. Ferrous parts are galvanized As per

IS 2629 — 19857 Yes/No
8. Cotter Pins are Stainless Steel? Yes/No
9. Ultimate Strength of Fittings kN
Signed
On behalf of
Address
Date
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11

1.2

2.1

2.2

2.3

2.4

2.5

2.6

2.7

SPECIFICATION: SP 3.1
LOAD BREAK SWITCH

Scope

This specification covers the fabrication, itestand supply of epoxy insulated pole-
mounted, 11 kV, vacuum interruption or air intetrap type, 3-phase, gang-operated load
break switches, complete with all accessories.

The quantity of the load break switches to bmcyred under this contract and the kV
ratings have been specified in the Price Schedule.

Description

The manufacturer of Load Break Switches must hasenbaccredited with 1ISO 9001
including design quality certification.

The switch assembly shall be fabricated and tastedcordance with IEC:60265-1, IEC:
60529 and IEC: 60060-1, or latest revision thereofany recognized international
standards that ensure at least a substantially qgabty to the standard mentioned above,
will also be acceptable.

The switch shall be outdoanclosed construction type, pole mounted, 3-pote; p
assembled with load break switches for installationll kV, 3-wire, uni-grounded

circuits. The switch shall be designed so as tegmethe rain water from stagnation and
shall be equipped with the air-tight plug for presang in hermetically sealed test, if
necessary.

The load break switch shall consist of wea bottle(s) encapsulated within solid
dielectric epoxy modules or air insulated with sgrassisted operating mechanism. The
mechanism shall consist of three vacuum bottleshar@cally linked to a single, spring-
assisted operating mechanism. The operating mesrhashall be actuated from outside
the mechanism housing to be operated from grouhd.sWwitch enclosure shall be made
of stainless steel plates.

The switch terminal bushings shall be fabrdatewet-process porcelain and shall contain
clamp-type terminals accepting copper or aluminamdactors ranging from 25 sg. mm.
to 150 sq. mm. An earthing terminal shall be predicon the exterior of the switch,
complete with clamp-type terminal that will accgppunding conductors to 50 sq. mm.

The switch shall have ground level pole moumteshual operating mechanism that will
operate the switch mechanism in lockable OPEN oOSED positions. The switch
operating mechanism shall incorporate flexible midr control members from the
operating handle to the switch mechanism. The kimigcmechanism shall be robust and
easily replaceable.

The switch shall be provided with galvanizemssrarms and bracing suitable for mounting
in 11 meter long, single pre-stressed concrete polsteel tubular pole. The switch
assembly shall also incorporate a pole-mountinghérdor the ground level operating
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2.8

2.9

4.1

4.2

4.3

4.4

4.5

handle suitable for steel telescopic tubular paeging in diameter from 140 mm to 300
mm and for pre-stressed concrete poles rangingidthvirom 200 mm to 350 mm and
depth from 140 mm to 180 mm. A drawing with the ming arrangement shall be
furnished with the bid.

The switch shall be supplied with all otheresmsories, not specifically mentioned above,
for complete installation, including the following:

«  Lifting provisions.

- Corrosion-resistant nameplates and line diagram.

« Switch operating mechanism(s) with padlock provisiand single keylock
provision.

«  Ground provisions

The switch shall be rated as follows:

Rated Maximum Voltage 12 kv
Nominal Voltage 11 kv
Rated Frequency 50 Hz
Rated Normal Current 400 to 600 A
Momentary Current (RMS) 40 kA
Rated Short Circuit Making Current (Peak) 50 kA
Impulse withstand voltage 95 kv
Min. power frequency withstand voltage

Dry 42 kV

Wet 30 kV

Tests

The switch shall be tested in accordance withrébevant provisions of the governing
standard.

Bid Documentation

The Bidder shall furnish two (2) clear copiéggoverning standards for fabrication and
testing of switch and two (2) clear copies of #fiey relevant standards.

The Bidder shall furnish two (2) clear certifieopies of all tests performed on of switch
offered type of the load break switch as requingthie governing standard.

The Bidder shall furnish two (2) clear certifieopies of catalogue and outline drawings
for each type of switch showing dimensions, arramgets and name and location of all
parts.

The Bidder shall furnish a clause-by-clause roemtary on specification, specifying
compliance and deviations, if any.

All data, drawings, catalogues and other teidocuments shall be bound separately
from the bids.
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10.

TECHNICAL DATA SHEETS

(To be completed by Bidder)

ltem Load Break Switch
Description Unit
Manufacturer

Catalog Number(s)
Governing standards

Copies of Certified Test
results attached? Yes/No

Description and drawings of
Switch attached? Yes/No

Drawings with pole mounting arrangement
attached? Yes/No

Is the load breaking vacuum interruption type? Yes/No
Is the medium of insulation epoxy resin (solglettric)?  Yes/No

Switch Ratings:

Rated Voltage kv
Nominal Voltage kv
Frequency Hz
Rated Current Amp
Rated Short Circuit Making Current Amp
Impulse withstand voltage kV
Min. power frequency withstand voltage

Dry kv

Wet kV
Mechanical endurance Operations

Are all the accessories including necessary
hardware for pole mounting offered? Yes/No.
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2.2

2.3
2.4

2.5

2.6

2.7

SPECIFICATION: SP 3.2
SURGE ARRESTERS

SCOPE

This specification covers the manufacture, testamgl supply of distribution type
polymer-housed surge arresters commonly instalhedverhead power lines.

DESCRIPTIONS

The surge arresters shall be suitable for usea dhree-phase, wye-connected, uni-
grounded (solid grounding), 11 kV, 50 Hz distrilmuticircuits at an altitude up to 2000
meters, and ambient temperatures ranging fromg5@éo 45 deg. C.

The surge arrester housing shall be of polytgpe, manufactured using industry
recognized polymeric material having superior iaing properties necessary for
outdoor installations. The housing shall displayam indelible manner: Arrester type,
voltage rating, and year of manufacture.

The surge arresters shall be of gapless metal-dypde

The surge arresters shall have line terminadsground lead terminals accommodating
copper or aluminium conductor sizes from 13.3 mmtkpugh 53.49 mm sg. Each
arrester shall be provided with nut and wire claagpthe line terminal and ground
terminal accessory hardware.

The surge arresters shall be furnished witlesssry mounting bracket and accessories
necessary for steel channel (100x50x50x6mm) croessgounting.

The surge arresters must be manufactured lymgpany approved to quality standard
ISO 9001. The ISO 9001 certification number, theneaf the authorized approving
authority with the contact address and telephorefar numbers shall also be stated.
The Bidder shall enclose a verified copy of the D1 certificate with the bid.

The surge arresters shall have the followiragatteristics:

a. Voltage rating (Ur),Vrms 9
b. Nominal system voltage, kVrms 11
c. Maximum system voltage, kVrms 12
d. System frequency, Hz 50
e. Nominal discharge current, kA 10
f.  Creepage distance (terminal to base), mm 390
g. Minimum power-frequency withstand
Wet, kVrms 50
Dry, kVrms 70
h. Impulse withstand (1.2/%8ec), kVcrest 95
I. Maximum discharge (residual) voltage
at 10kA lighting impulse current, kVcrest 29
j.  Steep current residual voltage, kVcrest 32
k.  Pressure relief class B
High current for 0.2s 20 kA
Low current for 0.5s 0.8 kA
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The surge arresters shall be manufactured anddté@steaccordance with IEC 60099-4
(latest revision).

8. QUANTITY

3.1  The quantity of the arresters to be under thisdBial be as given in price schedule.

9. BID DOCUMENTATION

4.1 The Bidder shall provide with the Bid two (2) cleeopies of the governing test
specification and a full description and list oé@tical and protective characteristics of
the surge arresters offered. The Bidder shall havprovide two (2) clear copies of
certified type-set results of the surge arrestéesed.
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TECHN

ICAL DATA SHEET

(To be filled by the Bidder/Manufacturer)

The Bidders/manufacturers are required to furnighfollowing information in the Data Sheet.
Separate sheets can be used if additional spaegused. The information furnished shall be
supported by the catalogue and test reports. Tioemation not supported by the catalogues,
test reports etc. shall be deemed to have bBleh provided'. The bidders/manufacturers are
also required to underline the information askedirfiothe catalogue and /or test reports. Any
deviation from NEA's requirements shall be cleangntioned giving the reasons thereof.

Offered

S. No. Description NEA's requirement e
specifications

Catalogue No.

1.
Model offered
Applicable standard IEC 600 99
Certification: ISO 9001 (including

design)

Name of the authorized
approving authority

2 Certification number
Date of certification
Address, telephone and fax
numbers of the approving
authority

3 Copy of certified type test | To be provided
attached

4 Surge arrester type Gapless metal oxide

with polymer housing

Ground lead disconnector | Yes

5 :
provided?

6 Ratings:

a. System Voltage, kV

b. Max. system voltage,
kVrms

c. Voltage rating (Ur),
kVrms

d. System frequency, Hz
e. Nominal discharge

current, kA
f. Creepage distance, mm

11

12

50

10
390

g. Min. power frequency
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withstand
Wet, kVrms 50
Dry, kVrms 70
h. Impulse withstand
(1.2/5Qusec), kVcrest 95

I. Maximum discharge
(residual) voltage at 10 kA

lightning impulse current, k\ 29
crest
j. Steep current residual
voltage, kV crest 32
K. Pressure relief class B
8 Governing standards and
type test reports submitted Yes
Signed
On behalf of
Address
Date
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2.2

2.3

2.4

2.5

2.6

2.7

3.1

SPECIFICATION: SP 3.3
DROP OUT FUSES

SCOPE

This Specification covers the manufacture, tesding supply of drop out fuse commonly
used on the primary side of 11 kV distribution sfammers as protective device.

DESCRIPTION

The drop out fuse shall be suitable for us¢hoee-phase, wye-connected, unigrounded,
50 Hz distribution circuits at an altitude up tddR0meters.

The drop out fuse shall be tested in full coamge with ANSI C 37.41-1981, ANSI C
37.42 or IEC 60282-2.

The drop out fuse shall incorporate wet-procgkszed porcelain insulators. The
insulator shall display in an indelible manner: mi@cture, type and voltage rating.

The fuse holder shall accommodate a non-expdsideap or an expendable cap
determined by interrupting rating.

The drop out fuse shall be furnished with asgaized steel-mounting bracket that may
be adapted for steel channel (100x50x50x6mm) @oasnounting.

The drop out fuse shall have clamp type terlmina accept copper or aluminium
conductors ranging from 25 nfrto 150 mm.

The drop out fuse must be manufactured by a compppsoved to quality standard ISO
9001 (including design in the scope of registrgtidre 1ISO 9001 certification number,
the name of the authorized approving authority whitihcontact address and telephone and
fax numbers shall also be stated. The Bidder gmalose a verified copy of the ISO 9001
certificate with the bid.

RATINGS

The drop out fuse shall have the following &leal characteristics:

a) System voltage kVrms 11

b) Design rating kVrms 15

¢) Minimum power frequency withstand:

Dry kVrms 35

Wet kVrms 30
d) Impulse withstand, kVcrest 95
e) Interrupting capacity, kA 10
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f) Creepage distance, mm 220
(Leakage to ground)
g) Temperature Rise Limit (In air)

i.  Copper contacts silver faced %65
i. Terminals 56C
iii. Metal parts acting as spring The temp. shall nathlesuch a value that

elasticity of the metal is changed

3.2 The drop out fuse shall have fuse holder from 10Gpére to 300 Ampere capacities.

4, GENERAL REQUIREMENTS/CONSTRUCTIONAL DETAILS
4.1  The typical constructional details of the doyp fuse are as follows:

Copper current path;

Copper arc shortening rod;

Bird-proofed one-piece solid porcelain insulator;

Tinned plated bronze terminals for use with copgpealuminium conductor;

Two-place locking to prevent side movement of hamshtacts or hooks;

-~ ® a0 T p

One piece stainless steel channel;

Stainless steel backup spring to maintain contaedgure;

= «Q

Silver to silver contacts;

Galvanized steel hooks for load break tool;

Cast bronze top tube casting and pull ring;

—

k. High strength fibre glass fuse tube coated witraultolet inhibitor;

Hot stick hole in trunnion casting for hot stick skp

Cast bronze lower tube casting;

Stainless steel fuse link ejector and spring inspreper toggle action;
Fuse holder toggle latch limits tension of fusé;lin

Cast bronze hinge for corrosion resistance;

L ©T o 5 3

Large nut to fasten fuse link without breaking sts;

4.2 The design of drop out fuse shall be such thafubke holder can be interchanged with those
of other manufacturer.

10. TESTS

Tests shall be performed in accordance with thevagit latest IEC standards supplemented
by the specific requirements indicated below. ke éibsence of IEC recommendations the
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tests must be equivalent at least to the condijtimrisions and definitions of the above-
mentioned standards.

5.1 Type Tests

5.2

6.1

6.2

6.3

The Bidder shall submit, along with the Bid, detgge test reports performed on similar or
higher rating of drop out fuse. The test shall hlasen conducted by recognised national or
international testing lab in accordance with thedaversion of IEC or ANSI C 37.41-1981,
ANSI C 37.42 and it must include following tests :

a. Dielectric tests (rated impulse withstand and raied minute power frequency
withstand test voltages)

b. Temperature rise test

C. Pull out test for embedded components of the fase EMechanical test)

d. Beam strength of porcelain base

Routine Test

The drop out fuse shall be subjected to the roussts at the manufacturer’s premises as
per applicable standards.

BID DOCUMENTATION

The Bidder shall provide with the Bid literaglgatalogue giving a full description of the
drop out fuse and the fuse holders, including tbperational details.

The Bidder shall provide a clear copy of certifigpe test results of the drop out fuse
offered.

The Bidder shall provide with the Bid two (2lear copies of the governing test
specification and a full description and list oé&lical and protective characteristics of
the drop out fuse offered.
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DATA SHEET
(To be filled in by the Bidder/ Manufacturer)

The Bidders/manufacturers are required to furnighfollowing information in the Data Sheet.
Separate sheets can be used if additional spaegused. The information furnished shall be
supported by the catalogue and test reports. Tioemation not supported by the catalogues,
test reports etc. shall be deemed to have Bileh Provided'. The bidders/manufacturers are
also required to underline the information askedirfiothe catalogue and /or test reports. Any
deviation from NEA's requirements shall be cleangntioned giving the reasons thereof.

Offered

S. No. Description NEA's requirement e
specifications

Manufacturer:
1. Catalogue No.:
Model offered:

Applicable standard ANSI C 37.41, C 37.42
or IEC 60282-2
Certification: ISO 9001 (Including
design)
5 Name of the authorized approving
" | authority

Certification number
Date of certification

Address, telephone and fax numbgrs
of the approving authority

3. Copy of certified type test attached To be ped

Steel mounting bracket provided To be provided

Clamp type terminals for copper/ Yes
aluminium cable 25-150 nsize

Ratings:

a. System Voltage, kVrms 11
6. b. Design rating, kVrms 15
c. System frequency, Hz 50
d. Min. power frequency withstand
Wet, kVrms 30
Dry, kVrms 35
e. Impulse withstand, kVrms 95
f. Creepage distance (leakage to 220
ground), mm
g. Interrupting capacity , kKA 10
7. | All the features mentioned in the
Yes/No

specifications

Signed

On behalf of
Address
Date
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2.1

2.2

2.3

3.1

3.2

3.3

3.4

3.5

SPECIFICATION: SP 3.4
FUSE LINK

Scope

This Specification covers the supply of button héage links commonly used in the
protection of distribution transformers.

Description

The button-head fuse link shall be fabricated ihdompliance with American National
Standard specification ANSI C 37.42-1981, or latestsion thereof or any other
national or international standards that ensurésast a substantially equal quality to the

standard mentioned above, will also be acceptable.

The fuse link shall have fast characteristics drall $e suitable for protection of
distribution transformers.

The fuse link shall be supplied in accordance wWithtype and ratings shown in the bid
package.
Bid Documentation

The Bidder shall furnish two (2) clear copies o¥gming standards for fabrication and
testing of fuse links

The Bidder shall furnish two (2) clear certifiechoes of catalogue of fuse links.

The Bidder shall furnish a clause-by-clause comargrin specification, specifying
compliance and deviations, if any.

The Bidder shall also furnish with the Bid two (@)pies of the following data with
respect to the fuse links furnished:

a) Time-Current (TC) characteristic curves at 30°Cluding minimum melting time
and total clearing time.

b) Preloading adjustment factors or curves.

c) Ambient temperature adjustment factors or curve

All data, drawings, catalogues and other techrdoaliments shall be bound separately
from the Bid documents
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DATA SHEET

(To be filled in by the Bidder/ Manufacturer)

Description Queries
1. Manufacturer
2. Catalog Numbers
3. Governing Standard
4, Copies of Standard attached?
5. Time Curves attached
Minimum melting time Yes/No
Total clearing time Yes/No
6. Preload adjustment data attached? Yes/No
7. Ambient temperature adjustment data attached? Nes/
Signed
On behalf of
Address
Date
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2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

SPECIFICATION: SP 3.5
MOULDED CASE CIRCUIT BREAKERS

Scope

This Specification covers the manufacture, tesaing supply of moulded-case circuit
breakers (MCCB).

Description

The MCCB shall be fabricated and tested in accarelamith IEC-60947-2 or latest
revision, or any other national or internationabnstards that ensures at least a
substantially equal quality to the standard memrtbabove, will also be acceptable.

The manufacturer of MCCBs must have been accrediiddISO 9001 including design
quality certification.

The MCCB shall be suitable for connection to 400/2®It, 3 -phase, 4 wire, uni-
grounded circuits.

The MCCB shall be rated in accordance with therpatars shown in Table 1.

The MCCB shall be completely enclosed in a mouldask and shall be factory sealed.
The MCCB shall have a quick make, quick break, @uerent switching mechanism that
is mechanically trip-free for simultaneous trippioiall poles. Tripping due to overload

or short circuit shall be clearly indicated by fhasition of the handle. The ON and OFF
positions shall be clearly marked on the breakseca

The MCCB shall have line load reversibility featsire
Marking shall be in accordance with IEC-60947-2.

The MCCB shall be of inverse time and instantangopdype. The trip device shall be
of thermal-magnetic, or static release type.

The MCCB shall be provided with terminal connectadrthe screw-type or bus-bar type
as specified in Table 1. For MCCB with bus bar @mtion certain additional hardware
shall be furnished with each MCCB as specified a[€ 2.

The circuit breakers shall be suitable for mountimgoutdoor distribution panels and
each breaker shall be furnished complete with dnesé¢t of bolt fastenings, complete
with nuts and lock washers of the correct diamfgtethe mounting hole and of a length
equal to the depth of the MCCB body plus approxetyaivo (2) centimetres.

Tests

Tests shall be carried out as per the requirentaidtslown in the relevant governing
standards, which should at least include folloviggjs:
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4.1

4.2

4.3

4.4

4.5

4.6

Type Tests

a) Temperature rise test

b) Tripping limits and characteristics
C) Dielectric properties

d) Operational performance capability
e) Overload performance

f) Short-circuit breaking capacities

0) Shot-time withstand current

Routine or Sample Test

a) Mechanical operation test
b) Calibration of releases
C) Dielectric withstand

Bid Documentation

The Bidder shall furnish two (2) clear copiéshe IEC Standards/governing standards
for fabrication and testing of the MCCB and two ¢Bar copies of all other relevant
standards referenced therein.

The Bidder shall furnish two (2) clear certifieopies of all type tests of MCCB as
required by the governing standard.

The Bidder shall furnish two (2) clear certifieopies of catalogue and outline drawings
for each MCCB rating showing dimensions, arrangasand name and location of all
parts.

The Bidder shall furnish two (2) copies of timeurrent characteristic trip curves for
each breaker rating.

The Bidder shall furnish a clause-by-clause roemtary on specification, specifying
compliance and deviations, if any.

All data, drawings, catalogues and other te@inidocuments shall be bound
separately from the Bid documents.
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TABLE 1

RATING AND FEATURES

Rated Voltage 600 Volt

Rated Impulse Withstand Voltage 8 kV

Number of Poles 3

Ampere Ratings As per Price Schedules
Ambient Temperature -5 to 55 Degree C
Interrupting Capability (IEC category P2)

Service Breaking Capacity:

a) 50-100 Amps. 25 kA
b) 100-300 Amps. 36 kA

The MCCB rated 50 Amperes through 200 Amperes sleedurnished with thermal-magnetic or
static trip.

The MCCB rated 250 - 500 Amperes shall be furnisiwétd Thermal-adjustable magnetic or
static trip.

The MCCB’s are intended to be used in the DistidyutPanel Boards of the distribution
transformers and shall include busbar terminakgpasified in table 2.
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TABLE 2
MCCB W/BUSBAR TERMINALS

BREAKER RATING ADDITIONAL HARDWARE TO BE FURNISHED
WITH EACH BREAKER

100 — 500 AMPERES 4 x 95 sq. mm. compression tgide terminals and 16 x 50 sq.
mm. compression type cable terminals mounted on BKC G
staking bus spacers and additional 4 x 95 sq. nutied type
cable terminals mounted on the bus bar.

Notes:
Above hardware and accessories shall be assemblédkeiDistribution Panel and supplied

accordingly.

All conductors will be stranded Aluminium.

All breaker terminals, compression terminals, staglspacers, and bolting shall be compatible
with Aluminium conductors to avoid bimetallic re@ct.
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The Bidders/manufacturers are required to furntgh following information in the Data Sheet.
Separate sheets can be used if additional spacegisred. The information furnished shall be
supported by the catalogue and test reports. Tioemation not supported by the catalogues, test
reports etc. shall be deemed to have b&8dot Provided'. The bidders/manufacturers are also
required to underline the information asked fothe catalogue and /or test reports. Any deviation

TECHNICAL DATA SHEET
(To be filled in by the Bidder/ Manufacturer)

from NEA's requirements shall be clearly mentiogaghg the reasons thereof.

S. No. | Description NEA's requirement Offered specitations
1. Manufacturer
Catalogue No.
Model offered
2 Applicable standard IEC 60947-2
Certification: ISO 9001 including Design
3 Ratings and type:
Rated Voltage, V 600
Nominal current rating, A
4 Service Breaking Capacity, A| 25 kA up to 100 A
36 kA above 100 A
5 Impulse withstand voltage, kv 8
6 Interrupting Capability (IEC category P2)
7 Trip device Thermal magnetic or static
for breaker rated up to 200
Thermal adjustable magnetic
or static for rating greater
than 200A
8 Line load reversibility Yes
9 All Bid documents furnished As per Clause 4 oé&p
10 Ancillary fittings provided As per Table 2
11 Copies of standards attached? Yes
Copies of certified type tests
attached? Yes
Copies of outline drawings
attached? Yes
Copies of time - current
characteristic trip curves for
each breaker rating attached? Yes
Signed
On behalf of
Address
Date
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2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

SPECIFICATION: SP 3.6

DISTRIBUTION PANELBOARD
Scope

This Specification covers the fabrication, testiagd supply of Distribution Panel
Boards.

Description

The panel board shall be pole-mounted and usedmuection with pole-mounted
distribution transformers to house moulded caseutirbreaker (MCCB) feeding
400/230 Volt circuits.

The manufacturer of panel boards must have beeredited with ISO 9001 quality
certification.

The panel board shall be rectangular in shape antlentrance door in the front of the
panel board. The panel board shall be equipped imtitrior standoffs suitable for
mounting MCCB and for supporting cables. The pdroalrd will be fixed to the pole by
exterior mounting brackets attached to the backhef panel board. Details of these
components shall be as specified in the followand.t

The panel board shall be fabricated to preventesgmof moisture due to rainfall and
dripping. The panel board shall be provided witrangefor natural ventilation.

Material

The panel board case and door shall be fabricatedfcsteel sheet of minimum 2 mm.
in thickness and pole mounting brackets shall beidated out of mild steel flat of 6
mm. in thickness.

The interior standoffs shall be fabricated of std&et of sufficient thickness to support
installed circuit breaker and cables without ldteravements.

Construction

The panel board case and all interior and extaitachment shall be spot-welded. All
welding shall be of the highest quality. The pabetrds shall be formed and welded
square and all attachments to the interior andriextsurfaces shall be welded square
and perpendicular to the panel attached.

The panel board shall be so constructed as to ber wght from blowing of free-falling
rain. There shall be no apertures in the paneldboase other than those provided for the
entrance door, cable fittings, or ventilation. Tle extension and bottom shall be so
formed to provide a drip edge and prevent watemfflmwing on the respective under-
surfaces.

Tender No. DSRLRP-068/069-03 69



Section VI-C: SPECIFICATION OF CONSTRUCTION MATERLS

2.9 All individual pieces of metal shall be edge fireshprior to assembly to provide
surfaces and edges which are free from sharp pamdtsedges. After welding in place,
all welds shall be finished to smooth condition.

Panel board Front

2.10 The front panel shall be fabricated as a sepaiat® rontaining the panel board door
and doorframe. The front shall be attached to #reepboard housing by suitable bolting
arrangements to provide a watertight and dust 8ght at the perimeter.

2.11 The door shall be equipped with a gasketed remevdbbr, door-handle lock, and
suitable hinges.

2.12 The door and panel frame shall be so fabricatqutdagide an integrated structure which
is warp-resistant and which will maintain dust-tigind watertight seal.

2.13 Gasketing material shall be heat-resistant andl shatdin its resilience over time to
precluded degradation of dust-tight and watertggbperties.

2.14 The insertable (and removable) door handle shellige a door a locking function. The
handle shall be insulated.

2.15 The door hinge may be continuous type or sepanatgelhunits. However, the type of
hinge furnished must accommodate, and not degrie,dust-tight and watertight
characteristics and must provide adequate doanrakgt and support over time.

MCCB Standoffs

2.16 The standoffs shall be shaped and dimensionedcmanodate the MCCBs as required
by Bid Packages.

2.17 The standoffs shall be precisely located.
Cable Standoffs
2.18 The cable standoffs shall be properly shaped amémsioned.

2.19 The standoff shall have the metal edges contounddsenoothed to prevent abrasion of
applied cable serving.

2.20 The standoff shall be located within the panel ddarmake allowance for cable bending
radii and the location of other components.

Busbars

2.21 The neutral and phase bus bars shall consist gferdpus bar insulated from the panel
board by 600 V porcelain insulators. The copperlarsshall be of proper size (ampere
capacity) and properly dimensioned.

2.22 The bus bars shall be located within the panel éarmprovide adequate clearance for
the installation and correct functioning of allnits.
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2.23

2.24

2.25

2.26

If it is required to drill or penetrate the panelaod back to install 600 V insulators, the
outside of the panel board shall be permanentlyedeaver the attachment to retain
water-tightness.

Cable Entrance Fittings and Knockouts

Knockouts for cable entrance fittings (bushingsjlishe provided in the bottom of the
panel board.

All necessary cable entrance fittings shall be Bag@pfor proper connection of all
circuits to fulfil the requirement of the Bid Pagka The fittings shall be designed to be
suitable for exposed cables entering the paneldofram below and shall secure the
cable with inserts to prevent lateral and longadlmovement of the cables.

The fittings shall be threaded multi-piece congiauc which when installed securely
locks the fittings to the panel board. The fittingay be of metal or polymer material.
Metal fittings shall be galvanized or plated asrappate. The fitting inserts may be
single or multi pieces and shall be of materiafisigintly elastic and resilient to securely
grip the PVC cable sheath without damage. Then@ttcomponents shall enable
capturing of the inserts to preclude insert cregpfallout due to clamping pressure.

Ventilation

2.27

2.28

2.29

The panel board shall be provided with aperturesiéural draft ventilation in the panel
board bottom and in the top overhang.

The ventilation apertures shall be covered withnbeo screen materials of a mesh
sufficiently to preclude passage of small insetie edges of the bronze screening shall
be surely fastened to the panel board by meanslaérsng or epoxy adhesive. The mesh
shall be protected during panel board fittings tecfjude clogging of mesh openings by
finished materials.

Pole Mounting Bracket

The panel board shall be provided with two (2) puotaunting brackets. The size of poles
will be confirmed by the Project before manufactgri

Grounding Stud

2.30

2.31

2.32

The panel board shall be provided with a brassmtimg stud located in an approved
location.

The grounding stud shall be fitted to the panelrthda insure low resistivity and water
tightness of the installation.

The grounding stud shall be complete with presaagher, lock washer, and nuts.
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Finish

2.33

2.34

3.1

3.2

3.3

3.4

After fabrication, the panel board shall be thotdygcleaned of all dirt, grease, mill
scale, and weld slag on all interior and exteriarfaces and all surfaces of all
component. After thorough cleaning of panel boang ¢1) coat of red oxide metal
priming paint and two (2) finish coats of paint @okhall be thoroughly applied. The
paint color shall be of light grey. The finish ceahall be of oil based or epoxy paint.
Alternatively, powder coating of panel board magoabe acceptable.

The bronzed screen ventilation holes, working s$eof door hinge and door lock, and
outside face of grounding stud shall be free frdifirashing materials.
Bid Documentation

The Bidder shall furnish two (2) copies of dextl fabrication drawings showing all
views, section, and dimensions of individual comgas and assembled panel board.

The Bidder shall furnish complete descriptibalbmaterials to be used, including cable
entrance fittings and finishing materials.

The Bidder shall furnish a clause-by-clauseroemary on specification, specifying
compliance and deviations, if any.

All data, drawings, catalogues and other texdirdocuments shall be bound separately
from the Bid documents.
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TECHNICAL DATA SHEET

(To be completed by Bidder)

ltem Distribution Panel board
Description Unit

1. Manufacturer

2. Copies of fabrication drawings attaches? Nes/
3. Description of all materials attached? Yes/No

4. Description of cable entrance fittings attached? Yes/No

Signed

On behalf of

Address

Date

Tender No. DSRLRP-068/069-03
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Drawings

The bidder isrequired to furnish the certified fabrication drawings showing all views, section,
and dimensions of individual components and assembled panel board and shall take approval
of drawings from the project prior to manufacture.
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2.1

2.2

2.3

2.4

2.5

3.1

3.2

3.3

3.4

3.5

SPECIFICATION: SP 4.1

STAY SET

Scope

This Specification covers the fabrication and syppadjustable threaded, galvanized
steel stay sets for use in overhead line constructi

Material

The stay set shall consist of mild steel, galvahigiay rod, stay tightener (turn buckle) or
adjustable head, eyebolt for pre-stressed congete or two-way clamp and twisted
double-eye for steel tubular pole, thimbles congpleith stay plate as shown in the
conceptual drawings.

The manufacturer of the Stay Set must have beaeditzr] with ISO 9001 or ISO 9002
quality certification.

The stay rod and stay tightener shall be made tf stéel of minimum ultimate tensile
strength of 4200-kg/sq. cm.

The stay plate shall be square type mild steeéplat

The thimbles shall be made of 1.219mm (18 SWG)Hekes

Description

Conceptual drawings of stay set and its agsobadware are given in Dwg. CSG 17 and
technical features and dimensions in Table 1.

The stay rod is either thimble-eye type or teye type. The stay rod and suitable nut shall
be fabricated to the shape and dimensions sho@$@® 17 . The thimble-eye or twin-eye
of the stay rod shall be made by drop-forged pings The thread form at the threaded
end of the rod, and that of the accompanying rill e optional with the supplier.
However, it shall be the responsibility of the Sigipto supply the stay rod with a thread
form that shall sustain the rated loads specitne@able 1 without creep or stripping over
the full life of the rod material at specified diater.

The stay tightener shall be fabricated in ataoce with the conceptual drawing shown
in CSG 17.

The eyebolt shall be oval-eye type. The eyediutl be made by drop-forged processing.
The eyebolt shall be supplied with suitable nutaadher.

The two-way clamp required for mounting staty(sty tightnener) in steel tubular pole
shall be made of hot-rolled steel flat. The clarhplisbe two halve type and shall be
provided with two numbers of nuts and bolts, dianeiot less than 19 mm. The both

Tender No. DSRLRP-068/069-03 75



Section VI-C: SPECIFICATION OF CONSTRUCTION MATERLS

3.6

3.7

3.8

3.9

4.1

5.1

5.2

ways of the clamp shall be suitable for accommadétvo numbers of twisted double-eye
fittings described in Clause 3.6 below. The two-wkynp shall be following types:

a) Type A: Suitable for pole diameter ranging frb80-230 mm.
b) Type B: Suitable for pole diameter ranging frbd®-180 mm.

The twisted double eye shall be made by drogefib processing. The twisted double-eye
shall be twisted in 90 The diameter of the steel shall not be less fftamm, and eye of
the twisted-eye shall be suitable for accommodatiag tightener.

The Stay plate shall be square and the plalétsive a matching hole at the center to fit
the end of the stay rod.

The thimble shall be suitable for terminatiteps stay wire with a preformed grip.

After galvanizing, the nut and rod threadinglshe such that the nut may be run the full
length of the thread without the use of tools.

Galvanizing

All ferrous parts of the stay set shall be gaixed after fabrication in accordance with IS:
2629-1985 or the latest version thereof or anyratléonal or international standards that
ensures at least equal or better quality to thedsta mentioned above, will also be
acceptable.

Tests

Apart from the tests indicated in the relevaf¢renced standards of steel, the stay set shall
undergo following type tests:

- Visual Inspection.

- Verification of Dimensions.

- Tensile test: The stay set assemblies shall witds&a minimum tensile loads
specified in Table 1.

- Bend test: The stay rod shall be bend-tested owvearadrel of 19 mm through an
angle of 90 degrees at any point in the un-threaation of the rod without
fracture of the steel. Temperature of the test lea22.5 deg Celsius.

Routine tests shall be performed on each bafcthe stay sets as per the relevant
governing standards.

Quality Assurance Program

Along with the Bid the Bidder shall furnish qugldissurance program of the manufacturer
which includes the Quality System and the Qualign®, which shall include, among
others, information to meet the following requirerdailing which the Bid shall be liable
for rejection.
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7.1

7.2

7.3

Vi.

Vii.
Viii.

The structure of the organization;

The duties and responsibilities assigned aff sinsuring quality of works;

The system for purchasing, taking delivery amdiification of materials;

The system for ensuring quality of workmanship;

The quality assurance arrangement shall conforrelevant requirements of

ISO9000;

Statement giving list of important raw matesiahames of manufacturer for the raw
materials, list of standards according to whichrdve materials are tested, list of test
normally carried out on raw materials;

List of manufacturing facilities available;

List of areas in manufacturing process, wheige inspections are normally carried
out for quality control and details of such testd aspections;

List of testing equipment available with thamufacturer for final testing of

equipment specified and the test plant limitatibany, vis-a-vis the type, special,

acceptance and routine tests specified in theastestandards.

Bid Documentation

The Bidder shall provide a complete descriptiatalogue and two (2) clear copies of
certified dimensional drawings of all the compomsesftthe stay set.

A clause-by-clause commentary on specificaspecifying compliance and deviations,
if any.

All data, drawings, catalogues and other teehniocuments shall be bound separately
from the Bid documents.
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TABLE 1

RATINGS AND FEATURES

HT Stay LT Stay
Length of stay rod, m. 2.44 1.8
Diameter of stay rod, mm. 19 16
Ultimate tensile strength of stay rad 4200 4200
and tightner (min.), kg/sq. mm.
Minimum breaking load, kg. 10,454 7,272
Length of threaded portion, mm. 300 300
Thimble shape Suitable for preformed Suitable for preformed

for 7/8 SWG stay wire | for 7/12 SWG stay wire

Thimble section Min.), SWG 18 18
Stay plate section, mm. 60x600x6 30x300x6
Eyebolt length, mm./1 300 300
Galvanization |S: 2629-1985
Note:
1: For the steel tubular pole, two-way pole clamgd awisted double-eye shall be provided

instead of eye-bolt.
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TECHNICAL DATA SHEETS

(To be completed by Bidder)

ltem: Stay Set

Description Unit Say St (19 mm.)

Say St (16 mm.)

1. Manufacturer

2. Catalog Numbers

3. Steel Classification

4, Governing Standard for galvanization
5. Load rating, kg.

6. Type tests-tensile load Yes/No
data attached?

7. Type test-bend test
data attached ? Yes/No

8. Dimensional drawing attached? Yes/No

Signed

Yes/No

Yes/No

Yes/No

On behalf of

Address

Date
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2.1

2.2

2.3

3.1

4.1

5.1

SPECIFICATION: SP 4.2

STRANDED STAY WIRE

Scope

This Specification covers the fabrication and $ymb galvanized stranded steel wire for
use in overhead power line as stay wire ropesrierdupports.

Description

The steel strand shall be fabricated in accordamitte B.S. 183 1972/(1983) or any
revision thereof or other equivalent national dernational standard provided that the
resulting steel stock is of equal quality and sgtenThe minimum tensile strength of the
steel shall be 4200 kg/cm2. The wires shall beofisguality.

The steel wire strand shall have a left-hand laye Bteel wires shall have no joint
throughout the whole length. Strands shall be wmfand shall have no defects such as
cracks, dust encapsulation or crevices. Furtheildetre given in Table 1 herein.

The manufacturer of the Stranded Stay Wire muse leeen accredited with ISO 9001 or
ISO 9002 quality certification.

Galvanizing

The stranded stay wire shall be galvanized &twication in accordance with IS: 2629-
1985 or any revision thereof or any other natimrahternational standards that ensure at
least equal or better quality to the standard roaeti above will also be acceptable.

Tests

The stranded stay wire shall undergo type andine tests in accordance with the
governing standard.

Packaging

The stranded stay wire shall be furnished @tsrbolding approximately 300m. Each reel
shall have a weather-resistant tag securely attiesihewing the length, nominal diameter,
number of individual wires, and grade of the strand

Quality Assurance Program

Along with the Bid the Bidder shall furnish qugldissurance program of the manufacturer
which includes the Quality System and the Qualign®, which shall include, among
others, information to meet the following requirgme

i.  The structure of the organization;
ii. The duties and responsibilities assignedaff sinsuring quality of works;
iii. The system for purchasing, taking delivery amdiification of materials;
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7.1

7.2

7.3

7.4

7.5

Vi,

Vil.
Viii.

The system for ensuring quality of workmanship;

The quality assurance arrangement shall conftmmrelevant requirements of

ISO9000;

Statement giving list of important raw matesiahames of manufacturer for the raw
materials, list of standards according to whichrhve materials are tested, list of test
normally carried out on raw materials;

List of manufacturing facilities available;

List of areas in manufacturing process, whstage inspections are normally carried
out for quality control and details of such testd aspections;

List of testing equipment available with theamufacturer for final testing of

equipment specified and the test plant limitatidrgny, vis-a-vis the type, special,

acceptance and routine tests specified in theastestandards.

Bid Documentation

The Bidder shall provide with the Bid two (2¢ar copies of the governing standards for
fabrication and testing of stranded stay wire amaol (2) clear copies of all other relevant
standards referenced therein.

The Bidder shall provide a complete descriptaom catalogue of stranded stay wire.

The Bidder shall provide certified type tessules of insulator pins as required by
governing standards.

A clause-by-clause commentary on specificatspecifying compliance and deviations,
if any.

All data, drawings, catalogues and other teahrdocuments shall be bound separately
from the Bid documents.

TABLE 1

RATING AND FEATURES

Steel Wire Size (No. of wire/SWG) 7/12 718
Grade 700 700
Steel quality 45 ton 45 ton
Diameter of Wires, mm. 2.64 4.06
Minimum Weight, kg/km 300 720
Applicable Standard B.S. 183 B.S. 183
1972/(1983) 1972/(1983)
Galvanization IS: 2629-1985 IS: 2629-1985
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TECHNICAL DATA SHEET

(To be completed by Bidder)

Item: Steel Wire Strand
Description Unit 7/8 SWG 7/12 SNG
1. Manufacturer
2. Strand diameter (overall) mm
3. No. of Strands
4, Minimum Breaking load kg
5. Nominal diameter of coated mm
wire in strand
6. Left hand lay Yes/No
7. Governing Standard for manufacturing Yes/No
and testing
8. Governing Standard for galvanization
9. Standards attached? Yes/No
Signed
On behalf of
Address
Date
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11

2.1

3.1

3.2

3.3

4.1

5.1

6.1

SPECIFICATION: SP 4.3

GALVANISED STEEL BOLTS, NUTS AND
MISCELLANEOUS FASTENING COMPONENTS

Scope

This Specification covers the fabrication angpdy of galvanized steel bolts and nuts, as
specified herein, for use in overhead electric tiopstruction.

Material

The bolts and nuts shall be manufactured astdden accordance with IS: 1363 (Part I)-
1984 or the latest version thereof or any otheronat or international standards that
ensures at least equal or better quality to thedsta mentioned above, will also be
acceptable.

General

Bolts and nuts shall be furnished in the typeaneters and lengths specified in the Price
ScheduleHowever, the dimensions and length of threading of bolt must be confirmed with

the Project prior to manufacture.

Thread forms shall be consistent with all enat/items listed herein and shall not strip
or slip under sustained tensile loading equal ¢odbsign tensile strength of the threaded
material item.

The manufacturer must have been accredited with $01:2000 with design and
manufacturing quality certification.

Machine Bolt and Nut

Each machine bolt shall be furnished with t@jphexagonal nuts and two (2) plain
washers assembled thereon.

Double-Arming Bolt and Nut

Each double-arming bolt shall be furnished wotlr (4) hexagonal nuts and two (2)
washers assembled thereon.

Galvanizing

The nut-bolts and ferrous materials in all oflastening components shall be galvanized
after fabrication in accordance with IS: 2629-1985 any revision thereof or other
equivalent national or international standard piledi that ensure at least equal or better
quality to the standard mentioned above will als@bceptable.
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7.1

9.1

9.2

9.3

9.4

9.5

Tests

The bolt and nut shall undergo type and routests in accordance with the relevant
governing standard.

Quality Assurance Program

Along with the Bid the Bidder shall furnish qugldissurance program of the manufacturer
which includes the Quality System and the Qualign®, which shall include, among
others, information to meet the following requirerdailing which the Bid shall be liable
for rejection.

I.  The structure of the organization;

ii. The duties and responsibilities assignedaf snsuring quality of works;

iii. The system for purchasing, taking delivery amudiification of materials;

iv. The system for ensuring quality of workmanship;

v. The quality assurance arrangement shall conftomrelevant requirements of

ISO9000;

vi. Statement giving list of important raw matesiahames of manufacturer for the raw
materials, list of standards according to whichrtve materials are tested, list of test
normally carried out on raw materials;

vii. List of manufacturing facilities available;

viii. List of areas in manufacturing process, whst&ge inspections are normally carried
out for quality control and details of such testd aspections;

ix. List of testing equipment available with theamufacturer for final testing of

equipment specified and the test plant limitatidrgny, vis-a-vis the type, special,
acceptance and routine tests specified in theastestandards.

Bid Documentation
The Bidder shall provide with the Bid two (2¢ar copies of the governing standards for
fabrication and testing of bolt and nut and two ¢Bar copies of all other relevant

standards referenced therein.

The Bidder shall provide certified type testules of bolt and nut as required by governing
standards.

The Bidder shall provide catalogue and cediflanensional drawings of all types of
bolt and nut.

A clause-by-clause commentary on specificatpecifying compliance and deviations,
if any.

All data, drawings, catalogues and other teahirdocuments shall be bound separately
from the Bid documents.
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TECHNICAL DATA SHEET

(To be completed by Bidder)

Iltem : Galvanized Steel Nuts and Bolts

Description Unit
1. Manufacturer
2. Material Description Yes/No
furnished?
3. Governing Standard for manufacturing
and testing
4, Governing Standard for galvanization
5. Standards attached? Yes/No
6. Catalog numbers attached
for all items? Yes/No
Signed
On behalf of
Address
Date
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2.1

2.2

2.3

3.1

3.2

3.3

3.4

SPECIFICATION: SP 4.4

PREFORMED WIRE PRODUCTS
Scope

This Specification covers the fabrication and $ypd wire strand grips for stay set
commonly used in overhead power line construction.

Description

The design of the preformed wire products specifieckin shall be appropriate for the
optimum combination of wire strand diameter, insdiameter, rod diameter, pitch
diameter, number of pitch lengths, direction of,lapd raw materials of the specific
application.

The manufacturer of the Preformed Wire Productstrhase been accredited with 1SO
9001:2000 with design and manufacturing qualityiloeation.

The preformed wire product shall be so designedrito the designated surface evenly,
with evenly-spaced gaps, and shall not bridge thmped surface due to excessive number
of strands in the grip or tie.

Steel Wire Strand Grip for Stay Set

The steel wire strand grip shall be designeds$e with thimble eye or double eye stay rod
and tightner fabricated in accordance with SPECAHIION: SP4.1, stay wire fabricated
in accordance with SPECIFICATION: SP4.2 (B.S. 183F2/(1983)) and stay insulator
fabricated in accordance with 1S:5300-1969.

The steel wire strand grip shall be furnishadstrand size and grade in accordance with
Table 1.

The steel wire strand grip shall be manufadtwfea galvanized steel wire in cabled loop
form with long and short legs. The grip shall havéeft-hand lay. Galvanizing shall be
equivalent to Class C zinc coating per ASTM A-475.

The steel wire strand grip shall be color-coftedstrand size and length and shall have
one (1) or two (2) crossover marks for differerdrdeter fittings. An identification tag
shall be attached showing the manufacturer's @aialomumber and applicable strand
size.

Tests

The preformed wire products shall undergo type ratine tests in accordance with the
relevant governing standard.
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10.

10.1

10.2

10.3

10.4

10.5

Quality Assurance Program

Along with the Bid the Bidder shall furnish quglassurance program of the manufacturer
which includes the Quality System and the Qualitgn®, which shall include, among
others, information to meet the following requiremdailing which the Bid shall be liable
for rejection.

i.  The structure of the organization;

ii. The duties and responsibilities assigned aff sinsuring quality of works;

iii. The system for purchasing, taking delivery amdiification of materials;

iv. The system for ensuring quality of workmanship;

v. The quality assurance arrangement shall conftwmrelevant requirements of

ISO9000;

vi. Statement giving list of important raw matesiahames of manufacturer for the raw
materials, list of standards according to whichrhve materials are tested, list of test
normally carried out on raw materials;

vii. List of manufacturing facilities available;

viii. List of areas in manufacturing process, whst&ge inspections are normally carried
out for quality control and details of such testd aspections;

ix. List of testing equipment available with theamufacturer for final testing of

equipment specified and the test plant limitatibrgny, vis-a-vis the type, special,
acceptance and routine tests specified in theastestandards.

Bid Documentation

The Bidder shall provide with the Bid two (@¢ar copies of the governing standards for
fabrication and testing of preformed wire produatel two (2) clear copies of all other
relevant standards referenced therein.

The Bidder shall provide certified type testuits of preformed wire products as required
by governing standards.

The Bidder shall provide complete descriptiamd catalogue of preformed wire
products.

A clause-by-clause commentary on specificaspecifying compliance and deviations,
if any.

All data, drawings, catalogues and other teahmlocuments shall be bound separately
from the Bid documents.

TABLE 1

STEEL WIRE STRANDED GRIPS

Tie Application for Strand Size | Identification Tag and Color Code
7/8 SWG GS-1 Red
7112 SWG GS-2 Blue

Note: All designations shown are used for proddentification for the purpose of this IFB.
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TECHNICAL DATA SHEET

(To be completed by Bidder)

ltem: Preformed Wire Products (Steel Wire StrandGrip)

Description

Unit

Signed
On behalf of
Address

Manufacturer

Material Description
furnished?

Yes/No

Governing Standard for manufacturing

and testing

Governing Standard for galvanization

Standards attached?

Yes/No

Catalogue numbers attached

for all items?

Bidder certifies that

Yes/No

steel strand grip offered is

suitable for use with

insulator, stay set and stay wire
specified in SPECIFICATIONS: Yes/No
SP3.1.1, SP3.2.1 and SP3.2.2

respectively

Holding rating of grip kg

a)  7/8SWG

b)  7/12 SWG
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2.1

2.2

2.3

SPECIFICATION: SP 4.5.1

GROUND RODS AND CLAMPS

Scope

This Specification covers the fabrication and $ymb galvanized steel ground rods and
clamps for use in overhead power line construction.

Description

Ground Rod

The ground rod shall be made of high carboandpearth steel so as to achieve maximum
strength. It shall be hot dip galvanized.

The ground rod shall be 19mm in diameter a@@34mm in overall length.
The driven end of the ground rod shall haverrecated cone point. The cone point shall be

approximately 13mm long, measured along the axieefjround rod. The driving head of
the ground rod shall have an approximate 3 mm effseis chamfer.

2.3 The manufacturing process shall assure that gronchdoes not bend when driven into hard

2.5

2.6

3.1

soils.

Ground Rod Clamp

The ground rod clamp shall be heavy duty forgtegl clamp provided with a hex head
cup point set screw of high strength steel with maescut threads. It shall be so
manufactured that it gives low resistance connectithe ground rod clamp shall be
galvanized.

The clamp shall suitably accommodate and clami® mm. ground rod and a stranded
grounding conductor of 7/12 SWG size (SPECIFICATIGR 4.5.2).

Galvanizing

The galvanization of ground rod and clamp sballn accordance with I1S: 2629-1985 or
any revision thereof or other equivalent natiomainternational standard provided that
ensure at least equal or better quality to thedstah mentioned above will also be
acceptable.

Tests
Grounds rods and clamps shall undergo type antineotests in accordance with the
relevant governing standard.
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5.2

6.1

6.2

6.3

6.4

6.5

Quality Assurance Program
The manufacturer must have been accredited @@ 9001:2000 with design and
manufacturing quality certification.

Along with the Bid the Bidder shall furnish djtyaassurance program of the manufacturer
which includes the Quality System and the Qualitgn®, which shall include, among
others, information to meet the following requirerdailing which the Bid shall be liable
for rejection.

I.  The structure of the organization;

ii. The duties and responsibilities assignedaf snsuring quality of works;

iii. The system for purchasing, taking delivery amdiification of materials;

iv. The system for ensuring quality of workmanship;

v. The quality assurance arrangement shall conftomrelevant requirements of

ISO9000;

vi. Statement giving list of important raw matesiahames of manufacturer for the raw
materials, list of standards according to whichrthve materials are tested, list of test
normally carried out on raw materials;

vii. List of manufacturing facilities available;

viii. List of areas in manufacturing process, whst&ge inspections are normally carried
out for quality control and details of such testd aspections;

ix. List of testing equipment available with theamufacturer for final testing of

equipment specified and the test plant limitatidrgny, vis-a-vis the type, special,
acceptance and routine tests specified in theastestandards.

Bid Documentation
The Bidder shall provide with the Bid two (2¢ar copies of the governing standards for
fabrication and testing of grounding rod and claamal two (2) clear copies of all other

relevant standards referenced therein.

The Bidder shall provide certified type testutes of ground rods and clamps
as required by governing standards.

The Bidder shall provide catalogue and cedifitmensional drawings of all types of
ground rods and clamps.

A clause-by-clause commentary on specificatpecifying compliance and deviations,
if any.

All data, drawings, catalogues and other teahirdocuments shall be bound separately
from the Bid documents.
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TECHNICAL DATA SHEET

(To be completed by Bidder)

Item: Ground (Earth Rods and Clamps)
Description Unit
1. Manufacturer
2. Material Description Yes/No
furnished?
3. Governing Standard for manufacturing
and testing
4. Governing Standard for galvanization
5. Standards attached? Yes/No
6. Catalogue/ dimensional drawings
attached for all items? Yes/No
7. Dimensions (Ground Rod):
Length mm.
Diameter mm.
8. Catalogue number
Rod
Clamp
9. Copies of type test results
attached? Yes/No
Signed
On behalf of
Address
Date
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2.1

2.2

3.1

SPECIFICATION: SP 4.5.2
GROUNDING CONDUCTOR
Scope

This specification covers the fabrication and $ypp galvanized stranded steel grounding
conductor for use in the neutral grounding of dsitiion transformers and body grounding
of electrical equipment.

Description

The conductor shall be 7-wire stranded conductdrsimall conform to the characteristics
as specified in Table 1 contained herein. Strawdeductor shall be galvanized.

The manufacturer of ground Conductor must have laeeredited with 1ISO 9001:2000
with design and manufacturing quality certification

Galvanizing

The grounding conductor shall be galvanizeet &tbrication in accordance with IS: 2629-
1985 or any revision thereof or any other natimrahternational standards that ensure at
least equal or better quality to the standard roaeti above will also be acceptable.

Tests

The grounding conductor shall undergo type andimeutests in accordance with the
relevant governing standard.

Quality Assurance Program

Along with the Bid the Bidder shall furnish quglassurance program of the manufacturer
which includes the Quality System and the Qualitgn®, which shall include, among
others, information to meet the following requirerdailing which the Bid shall be liable
for rejection.

i.  The structure of the organization;

ii. The duties and responsibilities assigned aff sinsuring quality of works;

iii. The system for purchasing, taking delivery amdiification of materials;

iv. The system for ensuring quality of workmanship;

v. The quality assurance arrangement shall conftomrelevant requirements of

ISO9000;

vi. Statement giving list of important raw matesiahames of manufacturer for the raw
materials, list of standards according to whichrhve materials are tested, list of test
normally carried out on raw materials;

vii. List of manufacturing facilities available;

viii. List of areas in manufacturing process, whst&ge inspections are normally carried
out for quality control and details of such testd aspections;
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ix. List of testing equipment available with theamufacturer for final testing of
equipment specified and the test plant limitatidrgny, vis-a-vis the type, special,
acceptance and routine tests specified in theastestandards.

6. Bid Documentation
6.1 The Bidder shall provide with the Bid two (2¢ar copies of the governing standards for
fabrication and testing of grounding conductor dand (2) clear copies of all other
relevant standards referenced therein.
6.2 The Bidder shall provide a complete descriptaod catalogue of grounding conductor.
6.3 The Bidder shall provide certified type testules of grounding conductor as required by
governing standards.
6.4 A clause-by-clause commentary on specificatpecifying compliance and deviations,
if any.
6.5 All data, drawings, catalogues and other teahrdocuments shall be bound separately
from the Bid documents.
TABLE 1
GROUNDING CONDUCTOR MINIMUM REQUIREMENTS
7-No. 12 SWG
Diameter of single strand 2.67 mm
Weight 299 kg/km
Short time fusing current 12 KA
Resistivity 15 Micro-Ohm-cm
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TECHNICAL DATA SHEETS

(To be completed by Bidder)

Item: Grounding Conductor

Description Unit
1. Manufacturer
2. Governing Standard for manufacturing
and testing
3. Governing Standard for galvanization
4, Standards attached? Yes/No
5. Diameter mm
6. Cross Section sg. mm
7. Short time fusing
30 cycles Amps
8. Weight (Approx.) kg/km
9. Resistance
20 degree C (Approx.) ohms/km
Signed
On behalf of
Address

Date
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2.1

2.2

4.1

4.1

SPECIFICATION: SP 4.5.3

BANDING MATERIALS AND TOOLS

Scope

This specification covers the supply of bandintast buckles and application tools
commonly applied as a fastening and binding system.

Description

Banding Strap and Buckle

The banding strap and buckle shall be madt&wifiess steel, and shall be:

a) Type 1: 19 mm. in width and 0.7 mm in thickn@dsimum breaking strength of
the strap shall be 1250 kg minimum. The strap dleatiome on strap winder made
of weather resistant plastic. The strap winderldieale handle for carrying, box
for buckles and it shall be suitable for field hiamgl One roll shall contain 50 m.
of banding strap. Buckle shall be suitable forwgh banding strap.

b) Type 2: 13 mm. in width and 0.7 mm. in thickmdglinimum breaking strength of
the strap shall be 850 kg minimum. The strap dt&ltome on strap winder made
of weather resistant plastic. The strap winderldieale handle for carrying, box
for buckles and it shall be suitable for field hiamgl One roll shall contain 50 m.
of banding strap. Buckle shall be suitable forwgh banding strap.

Tools for application of banding strap and buckle

Tools for application of banding strap and beidhall be suitably designed and sized for
use with stainless steel banding and buckle destiib paragraph 2.1 above. The tool
shall be durable and suitable for long-term outdcsa.

Tests

The binding materials shall undergo type and nmutiests in accordance with the
relevant governing standard.

Quality Assurance Program

The manufacturer of the banding materials ants tmust have been accredited with ISO
9001:2000 with design and manufacturing qualityiloeation.

Along with the Bid the Bidder shall furnish djtyaassurance program of the manufacturer
which includes the Quality System and the Qualign®, which shall include, among
others, information to meet the following requiremdailing which the Bid shall be liable
for rejection.

i.  The structure of the organization;
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5.1

5.2

5.3

5.4

5.5

Vi,

Vil.
Viii.

The duties and responsibilities assigned aff sinsuring quality of works;

The system for purchasing, taking delivery amdiification of materials;

The system for ensuring quality of workmanship;

The quality assurance arrangement shall conftomrelevant requirements of

ISO9000;

Statement giving list of important raw matesiahames of manufacturer for the raw
materials, list of standards according to whichrhve materials are tested, list of test
normally carried out on raw materials;

List of manufacturing facilities available;

List of areas in manufacturing process, whstage inspections are normally carried
out for quality control and details of such testd aspections;

List of testing equipment available with theamufacturer for final testing of

equipment specified and the test plant limitatidrgny, vis-a-vis the type, special,

acceptance and routine tests specified in theastestandards.

Bid Documentation

The Bidder shall provide with the Bid two (2¢ar copies of the governing standards for
fabrication and testing of banding materials arudsto

The Bidder shall provide a complete descriptaomd catalogue of banding materials and
tools.

The Bidder shall provide certified type tessules of banding materials and tools as
required by governing standards.

A clause-by-clause commentary on specificaspecifying compliance and deviations,
if any.

All data, drawings, catalogues and other tadirdocuments shall be bound separately
from the Bid documents.
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TECHNICAL DATA SHEET

(To be completed by the Bidder)

Item: Banding Material and Tools
Description Unit
1. Manufacturer
2. Catalogue number
13 mm size
19 mm size
3. Minimum Breaking Strength
13 mm size kg
19 mm size kg
Signed
On behalf of
Address
Date
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SPECIFICATION: SP 4.6

HDPE PIPE and PPR PIPES
Scope

This Specification covers the fabrication and $y@b 140 mm Flexible HDPE Pipe and
PPR Pipes used for 300 sq mm XLPE power cable dengnound 11kV distribution
system.

Description

The HDPE pipes are black and PPR are green inucplmcessing smooth internal and
external surface which should suitable for insgrtiable.

The HDPE pipes shall be fabricated and tested @ordance with BS: 3412, Class N
HDPE or any revision thereof or other equivalentiamal or international standard
provided that ensure at least equal or better tyualithe standard mentioned above will
also be acceptable. The minimum tensile strengtheopipe shall be 240 kg/cm2.

The HDPE pipe should be suitable for 4 kgffgressures with thickness not less than 6.5
mm and weight of the HDPE pipe should not be lbas 2.5 kg per meter. The HDPE
pipe shall have a minimum tensile strength of 32@@nnt.The carbon content should not
increase more than 2.5% in total. The HDPE pipesildhhave design at 27 deg C for a
stress of over 50 kg/ctwith safety factor of 1.3.

The PPR pipes shall be fabricated and tested iardance with EN ISO 15874, Class
PN20 and PN25 or any revision thereof or other \eent national or international
standard provided that ensure at least equal ¢erbgtality to the standard mentioned
above will also be acceptable. The specific chehstacture of green PPR should be
present to provide the well balanced mechanicgbgmees and superior long term heat
resistance.

Tests

The type test and routine tests shall be carriedf@uthe materials to be supplied
according to the above mention technical speciboainh accordance with the governing
standard.

Packaging

The packing should be done for the materials tsupplied accordingly.

Quality Assurance Program

Along with the Bid the Bidder shall furnish quglassurance program of the manufacturer
which includes the Quality System and the Qualitgn®, which shall include, among
others, information to meet the following requireme
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6.1

6.2

6.3

6.4

6.5

i.  The structure of the organization;
ii. The duties and responsibilities assigned af snsuring quality of works;
iii. The system for purchasing, taking delivery amudiification of materials;
iv. The system for ensuring quality of workmanship;
v. The quality assurance arrangement shall conftomrelevant requirements of
1ISO9001; 2008
vi. Statement giving list of important raw matesiahames of manufacturer for the raw
materials, list of standards according to whichrve materials are tested, list of test
normally carried out on raw materials;
vii. List of manufacturing facilities available;
viii. List of areas in manufacturing process, whst&ge inspections are normally carried
out for quality control and details of such testd aspections;
ix. List of testing equipment available with theamufacturer for final testing of
equipment specified and the test plant limitatidrgny, vis-a-vis the type, special,
acceptance and routine tests specified in theastestandards.

Bid Documentation
The Bidder shall provide with the Bid two (2¢ar copies of the governing standards for
fabrication and testing of materials and two (2aclcopies of all other relevant standards
referenced therein.

The Bidder shall provide a complete descriptaond catalogue of materials.

The Bidder shall provide certified test re@strequired by governing standards  for
materials.

A clause-by-clause commentary on specificaspecifying compliance and deviations,
if any.

All data, drawings, catalogues and other techniocuments shall be bound separately
from the Bid documents.
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2.1

2.2

3.1

3.2

3.3

3.3

4.1

5.1

SPECIFICATION : SP 5.1

CROSSARMS AND BRACING ANGLES

Scope

This Specification covers the fabrication and $yms galvanized steel cross-arms and
bracing members commonly used in overhead poweictmstruction.

Material
The steel cross-arms shall be fabricated frordlled channels and angles.

The steel channels and angles shall be fabdcatd tested in accordance with Indian
Standards 1S: 226-1975 and 1S-808-1964 or any imvithereof or other equivalent

national or international standard provided thatue@ at least equal or better quality to
the standard mentioned above will also be acceptditie minimum tensile strength of

the steel shall be 4200 kg/cm2.

Description

The steel cross-arms and bracing angles shalf bizes shown in the Table 1: Cross-arms
and bracing angles, contained herein.

Conceptual hole pattern and size of holes ossearm channels are shown in appropriate
drawings herein, however, the Supplier must confiith the Project the locations and
sizes of holes prior to the manufacture.

The surface of the steel shall be flat aftdlirdy or (punching) and free of dimpling or
imperfections. The hole edges shall be broken lammeg. The holes shall be full
dimension after galvanizing and no minus tolerasfcgpecified hole size will be accepted.

The steel cross-arm and bracing angles shaliubeshed reasonably smooth on all
surfaces and free of burrs or sharp projections.

Galvanizing

The steel cross-arms and bracing angles shallleanyged after fabrication in accordance
with IS: 2629-1985 or any revision thereof or otleeuivalent national or international
standard provided that ensure at least equal ¢erbgtality to the standard mentioned
above will also be acceptable..

Tests

Apart from the tests indicated herein in thferenced standards, the channels and angles
shall undergo following tests:

- Visual Inspection;
- Verification of Dimensions;
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7.1

7.2

7.3

7.4

Quality Assurance Program

Along with the Bid the Bidder shall furnish quglassurance program of the manufacturer
which includes the Quality System and the Qualitgn®, which shall include, among
others, information to meet the following requiremdailing which the Bid shall be liable
for rejection.

i.  The structure of the organization;

ii. The duties and responsibilities assigned aff sinsuring quality of works;

iii. The system for purchasing, taking delivery amdiification of materials;

iv. The system for ensuring quality of workmanship;

v. The quality assurance arrangement shall conftomrelevant requirements of

ISO9000;

vi. Statement giving list of important raw matesiahames of manufacturer for the raw
materials, list of standards according to whichrhve materials are tested, list of test
normally carried out on raw materials;

vii. List of manufacturing facilities available;

viii. List of areas in manufacturing process, whst&ge inspections are normally carried
out for quality control and details of such testd aspections;

ix. List of testing equipment available with theamufacturer for final testing of

equipment specified and the test plant limitatidrgny, vis-a-vis the type, special,
acceptance and routine tests specified in theastestandards.

Bid Documentation
The Bidder shall provide with the Bid two (2¢ar copies of the governing standards for
fabrication and testing of channels and anglestand?) clear copies of all other relevant

standards referenced therein.

The Bidder shall provide a complete descriptioatalogue and certified dimensional
drawings of all channels and angles.

A clause-by-clause commentary on specificatspecifying compliance and deviations,
if any.

All data, drawings, catalogues and other texdirdocuments shall be bound separately
from the Bid documents.
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TABLE 1: STEEL CROSSARM CHANNELS AND ANGLE BRACES

SNO. Description Type |Dimensioninmm. |Ref.
DWG.

1. |11 kV, Single Pole, Triangular:
1.1 Pole Top Channel[100x50x6.4x5x300 [DWG.8H
1.2 Standard Channel [100x50x6.4x5x1200 DWG.9H

2. |11 kV, Double Pole:
2.1 Standard Channel [100x50x6.4x5x2390 DWG.10H
2.2 Bracing Member Angle  |40x40x5x2071 DWG.11H
2.3 Bracing Member Angle  40x40x5x2719 DWG.11H

3. |Transformer Platform Complete set
Channel |[L00x50x6.4x5x2500 [CS11-
Channel[100x50x6.4x5x1200 [TRN-05

4. |Lightning Arrester and Cut-out Support
(at Transformer Platform):
4.1 Support Channel [100x50x6.4x5x2348 DWG.15H
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TECHNICAL DATA SHEETS

(To be completed by Bidder)

Item: Cross-arm and angle
Description Unit
1. Manufacturer
2. Steel Classification
3. Minimum tensile strength of steel
4, Is the cross arm and angles fabricated from
hot-rolled steel sections? Yes/No
5. Governing Standard
6. Standard attached? Yes/No
6. Governing Standard for galvanizing
7. Drawings of cross arm and bracing? Yes/No
Signed
On behalf of
Address
Date
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2.1

2.2

3.1

3.3

3.3

3.4

3.5

4.1

SPECIFICATION: SP 5.2

FLAT CROSSARM BRACE

Scope

This Specification covers the fabrication, testamgl supply of flat, galvanized steel cross-
arm braces.

Material
The flat cross-arms brace shall be fabricatgehot rolled steel flat.

The steel flat for cross-arms brace shall b®idated and tested in accordance with
Indian Standards IS: 226-1975, and 1S-1731-1971aror revision thereof or other
equivalent national or international standard piledi that ensure at least equal or better
quality to the standard mentioned above will alsodoceptable. The minimum tensile
strength of the steel shall be 4200 kg/cm2.

Description

The brace shall be furnished reasonably smmothll surfaces and free of burrs or sharp
projections.

The surface of the steel shall be flat aftdlirdy or (punching) and free of dimpling or
imperfections. The hole edges shall be broken kammeg. The holes shall be full
dimension after galvanizing and no minus tolerasfcgpecified hole size will be accepted.

The brace shall have a minimum tensile streo8182 kg at the bolt-hole and bolt slot.
The brace shall be capable of being bent 10edegat the bolt hole or slot and 140
degrees at any point between hole and slot witlscatking of the base metal on the

outside of bent portion.

The brace shall be drilled and dimensionedaoalance with Dwg.7H attached herein.

Galvanizing

The flat cross arm brace shall be hot dippéechgaed after fabrication in accordance with
IS: 2629-1985 or any revision thereof or other egl@int national or international
standard provided that ensure at least equal ¢erbgtality to the standard mentioned
above will also be acceptable.
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7.1

7.2

7.3

7.4

Tests

Apart from the tests indicated herein in the mfeed standards, the flat cross arm brace
shall undergo following tests:

- Visual Inspection;
- Verification of Dimensions;

Quality Assurance Program

Along with the Bid the Bidder shall furnish quglassurance program of the manufacturer
which includes the Quality System and the Qualitgn®, which shall include, among
others, information to meet the following requiremdailing which the Bid shall be liable
for rejection.

i.  The structure of the organization;

ii. The duties and responsibilities assigned aff sinsuring quality of works;

iii. The system for purchasing, taking delivery amdiification of materials;

iv. The system for ensuring quality of workmanship;

v. The quality assurance arrangement shall conftomrelevant requirements of

ISO9000;

vi. Statement giving list of important raw matesiahames of manufacturer for the raw
materials, list of standards according to whichrhve materials are tested, list of test
normally carried out on raw materials;

vii. List of manufacturing facilities available;

viii. List of areas in manufacturing process, whst&ge inspections are normally carried
out for quality control and details of such testd aspections;

ix. List of testing equipment available with theamufacturer for final testing of

equipment specified and the test plant limitatibrgny, vis-a-vis the type, special,
acceptance and routine tests specified in theastestandards.

Bid Documentation
The Bidder shall provide with the Bid two (2¢ar copies of the governing standards for
fabrication and testing of flat cross arm brace taval(2) clear copies of all other relevant

standards referenced therein.

The Bidder shall provide a complete descriptioatalogue and certified dimensional
drawings of flat cross arm brace.

A clause-by-clause commentary on specificatspecifying compliance and deviations,
if any.

All data, drawings, catalogues and other tedirdocuments shall be bound separately
from the Bid documents.
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TECHNICAL DATA SHEETS

(To be completed by Bidder)

Item: Flat cross-arm brace
Description Unit
1. Manufacturer
2. Steel Classification
3. Minimum tensile strength of steel
4, Is the flat cross arm brace fabricated from
hot-rolled steel sections? Yes/No
5. Governing Standard for manufacturing and
testing
6. Governing Standard for galvanizing
7. Standards attached? Yes/No
8. Drawings of flat cross arm brace? Yes/No
Signed
On behalf of
Address

Date
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11

2.1

2.2

3.1

3.2

3.3

3.4

3.5

SPECIFICATION: SP 5.3

TRANSFORMER PLATFORMS

Scope

This specification covers the fabrication amgpdy of transformer platforms used in
overhead power line construction.

Material

The transformer platform shall be fabricatemhifrhot-rolled channels, angles and steel
members.

The steel channels and angles for transformagiopm shall be fabricated in accordance
with Indian Standards IS: 226-1975 and 1S-808-1864ny revision thereof or other
equivalent national or international standard patedi that ensure at least equal or better
quality to the standard mentioned above will alsoabceptable. The minimum tensile
strength of the steel shall be 4200 kg/cm2.

Description

The platform shall be fabricated out of galvedi steel members, field assembled by
bolting.

The platform will support the transformer abtive ground and will be supported by two-
pole structures of tubular steel or pre-stressextrete (PSC) poles. Transformers will be
bolted to the platform at four (4) points. Provisishould be made for the mounting of
transformers of different physical dimensions aatthgs up to 300 kVA.

The platform shall be designed by the supplret fabricated, in general, in accordance
with the conceptual configuration shown in Dwg. CIRN-05 contained herein. The
design shall provide support for a transformer afiaimum of 1500 kg in weight with a
minimum safety factor of 2.0. The Platform shall &&f and shall be capable of
withstanding horizontal forces and an overturningmmant due to seismic effects on a
transformer with centre of gravity 0.5 meter abate base and seismic horizontal
acceleration of 0.4g. The platform shall be stifflashall not visibly deflect under static
loading.

The platform shall be supplied disassembledypbete with all required members and
fastenings. Packing may be made by banding stalctaembers. Fastenings shall be
separately packed. Structural members shall belglegentified for ease of assembly in
accordance with the assembly drawing furnishedhbystipplier.

The platform shall be suitable for fixing topport tubular poles of 150 to 250 mm
diameter, and o PSC poles of rectangular sectitim 2&0 to 350 mm in width and 140 to
180 mm depth.
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4. Galvanizing

4.1  Allferrous parts of transformer platform shalldedvanized after fabrication in accordance
with IS: 2629-1985 or any revision thereof or otleguivalent national or international
standard provided that ensure at least equal ¢erbgtality to the standard mentioned
above will also be acceptable.

S. Tests

5.1 Apart from the tests indicated herein in thferenced standards, the transformer platform
shall undergo following tests:

- Visual Inspection;
- Verification of Dimensions;

6. Quality Assurance Program

Along with the Bid the Bidder shall furnish quglassurance program of the manufacturer
which includes the Quality System and the Qualitgn®, which shall include, among
others, information to meet the following requiremdailing which the Bid shall be liable
for rejection.

i. The structure of the organization;

ii. The duties and responsibilities assigned to stedfieng quality of works;

iii. The system for purchasing, taking delivery andfication of materials;

iv. The system for ensuring quality of workmanship;

v. The quality assurance arrangement shall confornretevant requirements of
ISO9000;

vi. Statement giving list of important raw materialaymes of manufacturer for the raw
materials, list of standards according to whichrdve materials are tested, list of test
normally carried out on raw materials;

vii. List of manufacturing facilities available;

viii. List of areas in manufacturing process, where sitagmections are normally carried
out for quality control and details of such testd aspections;

ix. List of testing equipment available with the marmtdiger for final testing of
equipment specified and the test plant limitatibrany, vis-a-vis the type, special,
acceptance and routine tests specified in theaetestandards.

7. Bid Documentation

7.1 A preliminary design of the platform shall h#omnitted with the Bid. Data to be supplied
with the preliminary design shall be:

a) Steel classification proposed to be used amdhhracteristics thereof;

b) Two copies of Preliminary detail drawings of froposed platform;
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C) Data regarding:

i)  Vertical and horizontal loading on poles,

i)  Resultant safety factor,

i) Resultant deflection,

iv) Resultant percent of allowable tension, compressiad shear limits for the
steel selected and associated fastening,

v) Moments on pole due to seismic effects on thegiatfand transformers.

7.2 A clause-by-clause commentary on specificatpecifying compliance and deviations,
if any.

7.3 All data, drawings, catalogues and other tex@irdocuments shall be bound separately
from the Bid documents.
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TECHNICAL DATA SHEET

(To be completed by the Bidder)

ltem: Transformer Platform
Description Unit
1. Manufacturer
2. Preliminary details dwg.
furnished? Yes/No
3. Steel Classification/
Characteristics furnished? Yes/No
4. Governing Standard for galvanization
5. Vertical Load on pole
6. Resultant Safety Factor
7. Resultant Deflection at design load mm
8. % of allowable tension
9. % of allowable compression

10. % of allowable shear limits

Signed

On behalf of

Address

Date
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2.1

2.2

3.1

3.2

3.3

3.4

3.5

4.1

5.

SPECIFICATION: SP 5.4
POLE CLAMPS

Scope
This Specification covers the fabrication andpsy of galvanized steel pole clamps with
nuts, bolts and washers for use on overhead paweecdnstruction.
Material
The pole clamp shall be fabricated out of lotied steel flat.
The steel flat for pole clamp shall be fabecatind tested in accordance with Indian
Standards IS: 226-1975, and 1S-1731-1971 or anigicevthereof or other equivalent
national or international standard provided thatuea at least equal or better quality to
the standard mentioned above will also be acceptabhe minimum tensile strength of
the steel shall be 4200 kg/cm2.
Description
Outline details of pole clamps are shown in trawings DWG.1H - DWG.4H.
Dimensions may be changed to comply with the fpaé sizes selected. Therefore, the

dimensions must be confirmed with the Project geananufacture.

Two (2) numbers of galvanized, 16 mm. (dia§C3m. (length), fully threaded bolts with
two (2) nuts and washers shall be provided witth gedte clamp.

The fittings shall be free of burrs, splintesplits, sharp points and edges, which may
damage conductors or show evidence of poor workhians

The surface of the steel shall be flat aftdlirdy or (punching) and free of dimpling or
imperfections. The hole edges shall be broken ammeg. The holes shall be full
dimension after galvanizing and no minus tolerasfcgpecified hole size will be accepted.

The pole clamps shall have a minimum tensiength of 3182 kg at the bolt-hole and bolt
slot.

Galvanizing
The pole clamps and nut, bolts and washerd bkabalvanized after fabrication in
accordance with 1S: 2629-1985 or any revision thiee other equivalent national or

international standard provided that ensure at leqsal or better quality to the standard
mentioned above will also be acceptable.

Tests
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5.1

7.2

7.3

7.4

Apart from the tests indicated herein in thienenced standards, the pole clamps shall
undergo following tests:

- Visual Inspection;
- Verification of Dimensions;

Quality Assurance Program

Along with the Bid the Bidder shall furnish qugldissurance program of the manufacturer
which includes the Quality System and the Qualign®, which shall include, among
others, information to meet the following requirerdailing which the Bid shall be liable
for rejection.

i.  The structure of the organization;

ii. The duties and responsibilities assignedaf nsuring quality of works;

iii. The system for purchasing, taking delivery amdiification of materials;

iv. The system for ensuring quality of workmanship;

v. The quality assurance arrangement shall conftomrelevant requirements of

ISO9000;

vi. Statement giving list of important raw matesiahames of manufacturer for the raw
materials, list of standards according to whichrtve materials are tested, list of test
normally carried out on raw materials;

vii. List of manufacturing facilities available;

viii. List of areas in manufacturing process, whstage inspections are normally carried
out for quality control and details of such testd aspections;

ix. List of testing equipment available with theamufacturer for final testing of

equipment specified and the test plant limitatidrgny, vis-a-vis the type, special,
acceptance and routine tests specified in theastestandards.

Bid Documentation

The Bidder shall provide a complete descripteatalogue and two (2) copies of certified
dimensional drawings of pole clamps.

A clause-by-clause commentary on specificaspecifying compliance and deviations,
if any.

All data, drawings, catalogues and other tedirdocuments shall be bound separately
from the Bid documents.
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TECHNICAL DATA SHEETS

(To be completed by Bidder)

Item: Pole Clamps
Description Unit
1. Manufacturer
2. Steel Classification
3. Governing Standard for galvanization
4, Drawings of Pole Clamp
furnished? Yes/No
Signed
On behalf of
Address
Date
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1.0 GENERAL INSTRUCTIONS

A. General

The general instructions included in this sectiballsbe applied to all 11 kV and 400/230 volt
overhead line construction under this Project. Addal general instructions are included in
each section as they are applied specifically ecstibject covered in that section.

These construction standards provide basic reqeme&rfor new facilities.

The clearances of conductors and structures sbasIper the construction standard drawing no.
CSG-01, CSG-02 and CSG-03.

Deviations from these standards may become negedsarto unique or special conditions. In
such cases, the directions of the Employer shdiblb@ved.

The safety rules of the NEA shall be strictly obeerat all times by the Contractors' and NEA'’s
work forces.

B. Pole numbering

Poles and structures shall be numbered in accoedaitb a numbering system provided by
NEA. Each pole or structure shall be paint steedilivith the assigned number.
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2.0 POLES, CROSSARMS, AND STAYS

A. Poles

Poles shall be installed by length and class atioos in accordance with the construction plan.

B. Pole setting

Pole holes shall be dug large enough in diametadioit a tamping bar all around the periphery
of the pole and shall have a uniform dimension astpe type of pole used at the top and
bottom. Poles shall be planted in the ground todigh specified in Table 2. Before planting a
pole, the bottom of the hole made for planting pée, shall be cleaned of free soil and firmly
tamped, to prevent the hole from settling.

The stability of a pole, particularly a pole withatay, is greatly influenced by the size of the
pole hole, the nature of the soil and the careatsed in back filling and tamping. Two active
hand tampers and one slow shoveler shall resglbad compaction.

Poles shall be set to stand perpendicular excdptrainals, angles and other points of excessive
strain where they shall be given a rake not to edckE0 centimetres against the direction of
strain. Poles located at the sides of banks or dtleations, where washouts may occur, shall be
protected by suitable cribbing, or shall be refét@the Engineer for recommended action.

After the pole is in position and the hole is béitkd and tamped, soil shall be piled and packed
firmly around the pole. Pole setting shall be irtdpéd prior to acceptance and any back fills that
have sunk shall be refilled.

Poles located in shallow river beds shall be pteteby gabions as designated by the Employer.
Gabions should be approximately 2 metres x 1 metnetre. Four such gabions are required for
each pole.

Set pole and pour 860 mm diameter foundation anel lereas around pole and set gabions in
pattern shown in CSG-0@& is important to lace adjacent gabions togethengthe perimeter
of all contact surfaces. Fill gabions with hardrahle, clean stone, 100 mm to 200 mm in size in
three layers. Install two connecting wires at ekgfer. Lace gabion lids securely and make
certain that all edges are closed. Fill void betwpele and gabion with hard, durable, clean
rock 200 mm minimum size.

C. Pole Framing

Pole and structures shall generally be framed kora@ance with these standards and the
construction structure data sheets. Where specamhifig requirements are necessary, the
Employer shall provide framing instructions for gecific structure.
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Each cross-arm shall be attached to the pole yleaglamp or by machined bolts of sufficient
length to pass completely through the holes pralide the pole and cross-arms and receive
their full complement of nuts.

Bolts of proper length shall be used. Excess nua#l saot be used to make use of a bolt which
would otherwise be too long. The end of a machibeltl projecting more than 3 centimetres
beyond the nut shall be cut off to a length of Aticeetres beyond the nut. Each bolt, when
installed, shall have its full complement of nuts.

D. Stays

Stay leads specified in construction documentsdafmed as the horizontal distance from the
centre line of the pole at ground line to the paewhiere the anchor rod should enter the ground
assuming the ground to be level. For the correagticstay leads for uneven ground see Drawing
No. CSG-11.

The Engineer, upon request, may designate theldotaion of stay anchor rods on slope of
hills. The stay stake indicates the point whereathehor rod enters the ground. The anchor hole
shall be dug accordingly.

The attachment of one stay shall not overlap tlanother stay when two or more stays are
carried to a pole or anchor. Each shall be entirelgpendent of the other. This does not prevent
the use of multiple eye rods for nuts designedtmh use.

All stays to be installed on a pole line shall bacpd and drawn reasonably tight before the
conductors are tensioned. After the conductordearsioned and sagged to their final position,
the stays shall be carefully inspected to seedheélh is carrying its share of the load on the pole
as intended. If multiple stays are not carryingadtirain, the slack stay shall be pulled up until
it is sharing load as intended.

Stay anchors must be installed full depth and@eiutl against undisturbed soil to develop full
tension. An anchor not properly installed will maved allow movement of the top of the pole,
thus slacking the conductors. Stay anchors instaliesoft or unstable earth shall be placed at
specified depth and back filled with 5 cm. maximaire crushed stone placed to a depth of 1
meter from the bottom of the pole.

E. Stay Insulators

Stay insulators shall be installed on all stayaaoordance with the construction drawings.

F. Field Modifications

During the erection work at the field there maynieeessity to modify galvanised steel hardware
and may have to be drilled, reamed, filed or cutdé&r such a condition the area of the steel
exposed, after these modifications, shall be coat#da zinc-rich paint to protect the steel from
corrosion.
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3.0 CONDUCTOR

A. Materials

XLPE covered conductors refer to an assembly @ings of hard drawn aluminium alloy for
greater strength which are termed as All Aluminidtoy Conductor (AAAC) Conductor

B. Sagging
Conductors shall be sagged in accordance withapelsart specified by these specifications.

The importance of careful sagging of conductorsnoaitve over emphasised. Conductors have
definite characteristic that control their behavioesulting from changes of temperature, wind
speed and additional load due to ice or wet snow.

Conductors must not be sagged too tightly (less specified sag) as unspecified extra tensions
may result in failure of conductor structure.

Conductors sagged too loosely (more than specseg) may contact adjacent conductors
hardware or any structure. Excess sag can redeeeacice beneath the line with the ground to
the point of danger.

C. Sag Charts

Unless otherwise noted, all sag charts are cakailamh the basis of 35 kg/sgm wind pressure

Sag is always measured vertically, without wind,ewtconductors are being installed or re-
sagged.

Unless otherwise specified by the Employer for ecg condition, initial or stringing sag shall
be applied to the installation of all new unstressenductor. The initial sag is always less than
the final sag.

Sags for the various temperatures shall be furdislyethe Engineer in a table form for spans
not covered by the sag chart.

In order to ascertain the sag for a given stringergperature, select the point corresponding to
the proper temperature on the scale on the left-lsade of the sag chart. Lay a straight edge so
that it passes through this point and the pointhefcentre scale representing the length of span
to be sagged. The straight edge will then indi¢h&e proper stringing sag on the right-hand
scale. Interpolate if the temperature of span isexactly the same as designated on the chart.
The low voltage neutral conductor shall be saggeld the same sag as the low voltage phase
conductor. If the low voltage conductor, as a grcugs less design sag than the high voltage
phase conductor installed above it, the low voltegeductor, as a group, shall be installed to
the same sag as the high voltage conductors iedtabove.
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D. Stringing

The dynamometers and similar apparatus shall beé fmgetensioning of conductor to obtain
appropriate sagging of conductors.

For stringing of XLPE Covered (AAAC) Conductorsaif sizes, stringing rollers or roller shall
be used to support the conductor as it is pulladaod sagged. Stringing rollers shall be used
regardless of size of aluminium conductors, bareovered.

Stringing rollers shall be suspended at each itmusapport position so that the conductor shall
roll smoothly over the roller protecting conduchiam any physical damage.

Stringing sheaves shall have a diameter at leaitr® the conductor diameter and so finished
as to prevent damage of any kind to the condu&adtria pulled through the sheaves.

Conductor drum shall be located at a sufficientasise from the first structure to avoid
excessive bending of the conductor over the sheandsexcessive downward loading on the
cross-arms.

Attention shall be paid to the fact that all sagret contained herein for AAAC conductors are
calculated on the basis of non pre-stressed cooduebr this reason, at no time during the
stringing or sagging operation, shall conductorthef type be pulled to sags which are less than
those shown by the charts.

Special care shall be taken at all times to prettemtconductor from becoming kinked, twisted
or abraded in any manner. Where it is necessardrag conductors on the ground, the
conductors shall be protected by covering all stomeother objects which might damage the
conductor with boughs or trees or suitable piedelsimmber. These requirements are specially
important when AAAC conductor is being handled tveir crossing spans. Floats with rollers
shall be used to prevent the conductor from dragglang the river bottom.

In stringing conductors across highways, the cotatacshall be fully protected from passing
vehicles by use of temporary guard structures.

E. Damaged Conductor

Damaged conductors shall be repaired by using airrefeeve provided that no more than 2
strands of the outer aluminium layer are damagedfarther provided that nonef the sleeve
core strands are damaged. For a conductor damagegcess of the above conditions, the
damaged section of the conductor shall be cutmditbatension splice installed.

When cutting out damaged section of conductor, raenthan 1 tension splice shall be
permitted in a span and no splice be made withire&rs of an insulator attachment.

F. Sag Error

Sag error shall not exceedd® mm from the sag defined by the sag chart.
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G. Conductor Attachment

Conductors shall be secured to pin insulators wittformed conductor ties or with tie wire.
Insulator ties, except at jumper supports in stned, shall be made with pre-formed ties when
available.

Conductors shall be connected to dead end assemibtletension set.

H. Line Splices For Tensioning And Looping

Cleaned and polished contact surfaces are necessangke conductor splices so that it shall
remain free from trouble. Great care shall be taketompletely clean the strands of aluminium
conductor. The splicing sleeve must be centred theerconductor ends before compressing to
make a splice of required strength.

The outer strands of aluminium shall be carefallganed with a wire brush to remove all

foreign matter till the aluminium shines brightlyhe cleaning applies to both new and old
conductors. Splicing sleeves for aluminium conduetee supplied by the manufacturer pre-
filled with inhibitor compound.

Splices in line conductors shall be so located tiratend of the splicing sleeve is at least 30 cm
from the end of a suspension or dead end clamp-té&lwion loops, such as between dead ends,
shall be spliced with a connector when the conduate of same metal and size.

I. Connectors

1. Cleaned and polished contact surfaces are necessargke electrical connections that
will be free from trouble.

2. Tap connectors are supplied by manufacturers peeHfiwith inhibitor compound.
Excess inhibitor compound shall not to be removet ib shall be wiped over the
connector as a moisture seal. Connectors shablenobvered or taped.

3. Compression connectors shall be located in suclhraear that there shall be at least 30
cm of conductor between the end of the connectortiae end of a dead end

4. Connectors shall be installed on non-tensionedguodf the conductor such as loops in
preference to the conductor in the span.

5. Connectors installed on conductor shall be located span adjacent to the crossing
rather than the crossing span when practicable.

6. Aluminium compression connectors, pre-filled withhibitor compound, shall be
compressed on the cleaned area of aluminium coodudthere necessary, inhibitor
compound shall be applied to the cleaned condactdrconnector before assembly.

7. Aluminium compression connectors shall be used donnecting aluminium to
aluminium conductors.
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4.0 CONDUCTOR ACCESSORIES

A. Pre-Formed Ties and Grips

Taps for jumpers and services shall not be madethedegs of ties or dead end grips.

B. Pin Insulator Ties

Pin insulator ties are of 2 types:

a. With single top grooves:Single top ties may be used to turn line angleg ttegrees
where single insulators are permitted. Please mefgerial list CSG-29, 30 for specific
applications.

b. With side grooves with specific size of ties for geific conductor in each tie style:

Specific usage is dictated by insulator pin loadangd use of single insulators as
specified in material list CSG-29, 30.

C. Preformed ties for Stay Wire

Preformed ties for stay wire are furnished as patennal list CSG-29, 30.

Preformed ties for stay wire are right hand lagfémed ties for stay wire may be removed and
replaced up to 3 times, when initially installeal permit adjustment of stay tension.

D. Application

When applying ties or grips the manufacturer’s tdieation tag and colour coding shall be
checked to insure that the tie or grip is the righit specified for application on the specific
conductor or wire strand.

Preformed ties for stay wire are furnished with twassover markings. When applying
preformed ties on hardware, the grip shall be llestausing the crossover point closest to the
loop of the grip.
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5.0 LINE CONSTRUCTION

A. Arrangement of Conductor

The standard position of 11 kV phase conductordhencross-arm in the normal triangular
configuration looking from the normal source of wupply shall be seen as:

Red (R) on top of the pole, Yellow (Y) on right lskend of the cross-arm and Blue (B) on left
hand end of the cross arm.

B. Attachments To Poles

Bolt holes are provided on poles for cross-arnsssiarm braces and stay bolts.

C. Conductor Ties

Pre-formed ties and grips shall be used for att@rbonductors to structures when available.

If pre-formed materials are not available, the vainall be soft conductor so that when made up,
the tie wire will bind the conductor tightly. Neetiwvire shall be used for a second time.

Jumpers on structures shall always be made withiteeas per Drawing No. CSG-29

Tie wire shall be of the same metal as that obre conductor to which the tie is applied.

D. Conductor Support

The conductor supports on straight lines shall &eied on the top wire groove of the pin
insulator. Conductors shall be attached to the smeuctor groove of pin insulator on the
outside of angles so that transverse conductoiaengill tend to hold the conductor in the
insulator groove.

Conductor ties shall not hold a conductor on ttseilistor when uplift exists. If uplift is found, it
is required to consult with the Employer to detereniemedial action to be taken.

E. Pole Wiring

All taps or connections passing from one levelrtother on the pole shall, as far as possible, be
vertical. Connections shall have sufficient lengththat the line conductors are not moved from
normal positions and normal movement is not rdsilic Connections shall have at least 30
centimetres clearance from other conductors. Amneotion carried from one side of the pole
to the other side shall be supported on pin inetsat
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6.0 INSTALLATION OF STAYS

1. Where stays are installed on a line angle structure of stay shall bisect the outside line
angle.

2. The span of stay extending between poles shabe greater than 50 meter.

3. Anchor and anchor rods shall be set so thata#e of the rod and line of stay shall be
straight. The portion of the anchor rod above themugd shall not be bent at an angle to
connect a stay wire. If this occurs, anchor andchanood shall be reset. The anchor rod shall
not be exposed for more than 15 centimetres all®/ground after the anchor is set.

4. If gravel back fill is required to set anchorsioft or unstable soil, as per Drawing No. CSG-
07, gravel back fill shall be designated as "Lddaterial'.

5. If a stay is installed on a pole where low volt doator is dead ended or double dead ended
and extends past stay, a piece of plastic hosealslity the length shall be placed over the
stay wire extending from the upper stay attachnerzO0 mm below lowest low voltage
conductor. After installation, the hose shall beapyped with plastic tape and the hose shall
be secured to the upper stay bolt with tie wirasBt hose shall be "Local Material”.

6. The successful Bidder shall make preliminary survethe work site to finalize the type of
poles being used. The size / type and quantityotd plamps may subject to variations as per
fiend requirements.
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7.0 TRANSFORMER STRUCTURES

1. Distribution panel-board material and equipmenings shall be determined by the kVA
rating of the transformer and number of 400/23Q wak going distribution circuits. Please
see Drawing No.CS11-TRN-01 to CS11-TRN-05 and asstat material list for associated
equipment ratings and quantities.

2. Where outgoing distribution circuits are installpdJe moment loading must be balanced by
another outgoing distribution circuits in the opip@slirection or by installation of stays.

3. Two separate rods shall be used to earth the tnansf structure.
a. One for surge arresters and equipment
b. Another for the neutral of transformer low voltagmding

Each earth rod shall be driven at a minimum distapic2 metres from the adjacent pole
resulting in a minimum distance of 6 meters betwthertwo ground rods.

4. Ground conductor lead shall be stranded steel wire.

6. 1/2" banding material shall be used to strap grougqhdonductors to pole(s) at one (1) meter
intervals.

7. Compression connectors and PG clamp shall be osedlke all electrical connections.
9. Conductor shall be terminated on main breaker audral bus with cable socket of proper
size. If a sufficient number of connectors are patvided with the main breaker, the

Contractor shall provide the remaining number rexjlias local material.

10. Distribution Panel Board installation includd€CB fitting and necessary connections with
transformers and outgoing feeders
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8. 12 kV XLPE ARMOURED CABLE FOR 11 kV UNDERGROUND

11

1.2

1.3

1.4

1.5

LINE

12 kV Underground Cable Installation works
Scope of works

This specification covers the installation of 1¥ knderground distribution networks
with following detalils:

I. 300 sg mm, 12 kV, 3 cores XLPE insulated armradwaluminium cable along the
specified route complete with accessories HDPE, BiB&s and cable joints.

ii. Outdoor cable terminations for above cable ptate with accessories including
lightning arrestors, earthing and hardware fititg

Power Cable

The power cable for the specified job shall bek¥2 3 cores Cross linked polyethylene
(XLPE) insulated armoured aluminium cable of 300r8q.

Cable Termination Kits

The joints for underground power cables shall bamete with all necessary materials
for joints. The Contractor shall submit the detaifsthe joints for approval of the
Employer. Cable joint shall be done as per the rfzaturer’s instruction.

Cable Installation

12 kV underground cables shall be laid at thegdaghere the overhead line installation
is difficult and the road crossing areas occursata@tor shall carry out site survey to
finalize the locations and quantity of material fmch location. The contractor shall
submit the 1:200 scaled map showing route locatibthe 11 kV underground cable
lines for prior approval from the Employer.

Cable Terminations
The Contractor shall prepare cable terminationsnidoor and outdoor terminations. The
termination works shall be made with utmost carethg skilled technicians. The
termination works shall be according to the mantui@e's instructions.
The outdoor termination works shall include but limaited to following:

- Installation work complete with accessories

- Phase checking and connection to the existing eaethine.
- Dismantling of existing wires, terminal etc as regd.
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1.6

2.1

2.2

2.3

Cable Rising

In each outdoor cable termination, the cable dbalprotected by PPR pipes of required
dia at the rising portion on the pole. The protattpipe shall be fixed to the pole with
suitable clamps from 0.3 meter below the groun@.&® meter above the ground. PPR
Pipe shall be provided by the contractor.

Cable Trench Works
Scope of Works:

This specification covers but not limited to tlemstruction of cable trench along the side
of road or footpaths and cable trench across $p@ait road with HDPE pipe for
power cable installation as per specification.

Cable Trench Excavation Works

The Contractor shall mark the cable route at s@fore excavation as per the survey
map. In case of any change in the design routetalsite condition, the modification
works shall be done by the contractor without artraecost to NEA. The contractor
shall excavate cable trench of at least 90 cm.hdegit the route along the road and 140
cm. depths at the crossing portion of the main @mgder the drawing / instruction of the
Employer.

All excavation works are to be kept dry and cldamrder that the work is not affected
or interfered with water entering the excavations.

Water from excavation or dewatering shall be prlyperained away from the site, so as
not to inconvenience users of adjacent properticies.

The contractor shall be responsible for smooth ematinuous work. The Contractor
shall take necessary measures to minimize distaeban traffic and pedestrian
movement.

The XLPE power cable should be lying inner by gdime HDPE pipe at the cable trench
and PPR pipe is use for cable rising at the pole.

Backfilling Works

The contractor shall form a clean backfill free sbfarp objects of minimum 15 cm
thickness at the bottom of the cable trench, laydable on the bottom backfill layer,
and provide a covering clean backfill free of shabppects of minimum 20 cm thickness
above top of the buried cable as shown in desidpe. rfEmaining upper layer of cable
trench space shall be filled using the excavateth eend gravel as show in Drawing no.
CSG-34.Back filling shall be done in layer not exceedirigcin in thickness. Each layer
shall be rammed and compacted well.
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2.4

2.5

2.6

2.7

2.8

Road Crossing

HDPE pipesof appropriate size (not less than 300 mm) shalldesd for road crossing.
The pipe shall be laid in an angle to avoid shapds at the point of entry and exit of
the cable. The pipe shall be provided by the cotdra

Surplus soil

Surplus soil shall be disposed/removed off immetiyain the approved spoil bank area
or shall be used for embankment and backfillingruppproval of the Client. Such
disposal shall also be subject to the local regariaand the Employer’s approval.

Earthing

Earthing rod as specified shall be driven intodheund near the pole. 6 SWG G.I. wire
shall connect the earthing rod, lightning arrestad armour of the cable.

Lightning Arrestor

9kV Lightning Arrestor shall be fixed in the suitalcross arm at each cable connection
with overhead line and ground through Earth Wigetber with sheath earth.

Material Handling

The Contractor shall use appropriate crane for gali@ading of cable drum. Rollers of
appropriate size shall be used. The Contractdl gtwvide sufficient number of roller
for the cable pulling works. Cable drum shall beurmied on cable jacks and shall be
rolled off gently avoiding kinks and twist
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9. ABC CABLE

FOR 0.4 kV
OVERHEAD LINE

A. GENERAL

1. The insulated neutral messenger suppoftedal Bundle Conductor consists of five
XLPE insulated cores (3 phases, one neutral andstweet lighting) of hard- drawn
stranded aluminium conductors which are laid ugtogr.

2. Special care should be taken when handlingabéedrums, and the unwinding, pulling,
stringing and clamping the cables.

3. Precautions should be taken to prevent the leunain dragging over the ground, ensure
adequate protection when crossing fences or argr otbstacles to avoid damage to the
cable insulation.

B. POLE PREPARATION
1. Hardware can be fitted to poles before or dfterpoles are set up.
2. Hardware can be fixed to poles by means of:

Pigtail hot dipped galvanised bolts, nuts and wesh
or
hook hot dipped galvanised bolts, nuts and washers

I PROCEDURE FOR SETTING UP THE LINE

1. Before setting up the lines, necessary precasitraust be taken such as the suitable
staying of line poles to avoid the overstrainingloé supports and hardware, which are
not designed to resist to dead end line stresses.

2. Suspension fittings should be used where theditgie is less than B0When the line
angle exceeds this value double strain assembliss lne used.

3. Hardware should be fitted to either side of ploées to accommodate angles in the line.
In the event of an accident this will allow the leato swing free and avoid damage.

4, When ABC lines are installed on a hill a doudead end assembly is recommended
instead of a suspension bracket on the peak ohitheas the weight of the ABC will
load the bracket excessively. On a gradient théecabpulled from the higher to the
lower point.

5. Following the line adjustment, the strained dasdsections will be kept on stringing
blocks during a minimum period of 24 hours befotamping the line and angle
suspensions.
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10.

11.

RUNNING OUT PREPARATION
CABLE LAYING

The drum is positioned 8-10 m behind the supped for final adjustment. It is slightly
set off (1m) from the pole on the side of the faBinging block, to prevent any friction
of the twisted cable against the pole.

In the case of strong gradient the drum is ot at the higher point (extremity) on a
drum carrier equipped with mechanical breaking cevo regulate the running out the
cable.

The cable drum (drum carrier) should be posgtibto allow the cable to roll off the top
of the cable drum and 8-10 metres from the firdepsuch distance is equal to the
length of the pole over the ground)

The cable must not drag on the ground durinopépgperations.

The rotation of the cable drum will be contrdlley the operator and if necessary be
regulated with a breaking system.

Passing the conductors through the stringingksi@nd pulling the bundle with a pulling
grip performs the pulling

Stringing blocks (wide grooved pulley) shall ineng on poles, by means of a nylon or
rope sling in chocker fashion or a special devievetbped for such application
consisting or a pulley and a saddle which inclualésacket and a lashing device.
The pulled extremities must be tied with calds to avoid untwisting of the bundle.
Pulleys are fitted on supports, just below theaifftook bolts in such a manner that the
bundle is near the level of the suspension clams @nsures:

- easy placement of the bundle in the suspensamnps.

- minimum untensioning during the installation lbétstrain clamps.

Stringing blocks or pulleys must not be suspdrfdem the pigtail/hook bolts.
These are not designed to support the loads exdutgay the pulling.

The pulling of the bundle should be by mechalnmeans. However, it can be done
manually in the case of line section not exceed®@ metres with maximum spans of 50
metres.

Precautions should be taken to avoid damatiestoable insulation.
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LINK BETWEEN THE PULLING ROPE AND THE BUNDLE

A pulling rope is threaded through all the pysl®n the route. This rope should be
- 910mm Polyester rope, for a manual pulling
- @12mm Polyamide rope, in case of mechanical pulling

Attach the pulling rope to the ABC by means dfadl bearing swivel and pulling socks
set.
This set includes:
- a galvanised steel sock fixed in permanencedadpe
- a galvanised steel sock is slipped over the mymsi#lected according to
bundle diameter
- a swivel is fitted between the two galvaniseelssecks.

Prepare adequate protection where cables @nsed of any other structures on route

The foreman verifies that the rope slide norynalhd that ABC does not suffer any
damage by sharp objects.

The people in charge of the drum carrier regullagé breaking according to the sag chart
instructions given to him.

The pulling action should be slow and continuawsiding unnecessary jerking.
REALISATION OF THE FIRST TERMINAL POLE
No lineman has to remain on poles.

At the last pole of the run, the bundle is clachpvith a come-along and tension is
provided by a cable/chain hoist linked to the gmtenylon or rope sling.

The recommended tension is obtained by a dynatewnand sagging of conductors
shall be made according to the sag chart.

When the required tension/sag has been realdeade with an adhesive tape where the
strain clamp shall be positioned and then procesiit the strain clamp on the bundle.
Exert an extra load on the bundle in order to itaté the installation of the strain clamp
to the pigtail/ hook bolt.

Fit a cable tie in front and behind the clampéaep all conductors together.
Release the apparatus and remove the strintpol.b
The dead end assembly consists of:

- One pigtail or hook bolt

- One dead end clamp for self supporting bundle
- Two cable ties made of polyamide for clamping beddionductors
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vV REALISATION OF THE FIRST LINE SECTION

1. The tensioning of the first line section shallrhade at the first double strain point. For
such procedure a chain or cable hoist equippedavidel is needed.

2. The loads being more or less equilibrated, agisg is required.
3. The line adjustment for the fixing of the deaud eclamp on bundle is obtained as
follows:

3.1 Proceed simultaneously on the two tensioning deviome at the termination
pole and the other at the double strain assemblgjder to obtain the adjustment
of the first line section and the slack bridge mekedor the double strain
assembly.

3.2 Install the strain clamps by exerting a supplenmgritaction in order to facilitate
the fixing of the clamps on the bolts.

3.3 Release the loading device at the double straintpoi
3.4  Remove the equipment (Cable hoist Pulley)

3.5 The others line section are realised in the sameera
3.6 The last line section is realised as the first teainpole

\% INTERMEDIATE POLES

1. Lift the cable from the pulley and fit the buadhto the suspension clamp.

2. Close the suspension clamp and fit a cablertithe ABC either side of the suspension
clamp

3. The suspension assembly consists of:

- One pigtail or hook bolt
- One suspension clamp for self supporting bundle
- Two cable ties

VI CABLE JOINTS

1. Using pre-insulated ferrules should join thelesb

2. Lay two cables to be joined in juxtapositionondler to stagger the joints and prepare to
joint phase to phase etc.

3. Strip the insulation according to the lengthigskength) indicated on the ferrules. Take
particular care not to damage the aluminium stands.
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4. Pass the conductor through the seal at the etigederrule and onto the center barrier.
The seal should be securely seated on the insalafithe conductor.

5. Crimp the ferrule with standard compressioniddcated on the ferrule, starting at the
center and progressing to the outside. Pre-inslifigieules are also used for repairing
accidental damage to conductors.

VIl LINESMEN TOOLS

Necessary tools required for ABC Cable stringing:

unwinding machine or similar equipment providedwdtum braking system

- aground hoist or winch, strong enough to giveféinient suppleness.

- traction rope having a length and a mechanicaktaste sufficient to allow
pulling and stringing operations upto ten span8BC

- stringing blocks (one per support) 10 spans -1pasup

- hydraulic compression tool (performance motorizedesfaster more easy to use
in remote areas)

- Pulling grip for ABC Cables

- Pulling grips for bundle
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10. INSTALLATION CRITERIA

GENERAL INSTRUCTION

1. The line alignment should be as straight asiples® minimise requirements for stays.
2. The basic span shall be maintained within thieviang limits:-
a) For 11 kV: 50mto70m

b) For 400 V and 230 V: 40 mto 55 m

3. The entire construction works shall be perforrasgber the construction units specified.
Whenever the construction unit does not cover qagific activity, the Contractor and
the Project shall mutually settle the cost as perman-hour involvement for the same
and according to the labour rate quoted by the i@otdr in his Bid.

4, Detailed schedules of material to be used aseiged in each structure drawing of the
construction standards. It shall be the respomsibdf the Contractor to judge the
appropriateness of the listed material accordintpécsite conditions. If there is any need
for addition/reduction or deviation from the listethterial size/quantity, the Contractor
shall ask the Project for the approval of the same.

5. All types of line clearances shall be maintaireexd per the construction standards
provided to the Contractor. Deviations from thendtads may be allowed only for
unique or special conditions.

6. Safety rules of the NEA shall be strictly obsehat all times by the Project, Contractor
and their personnel. Special care shall be tak@maiotain the optimum conductor sag to
provide adequate safety to the construction angtbgerty or people.

7. All fastenings (e.g. preformed ties, nut boltgys etc.) shall be so installed that the
constructed line components shall not fail to remaithin the safety margin while
maximum working load is applied.

8. If the Contractor requires clarification of azgnstruction standard or unit or he feels any
doubt in his interpretation of construction actest he should clarify the points with the
Projectin writing and the decision thus made shall bedv&dr further work.

9. HV Insulators: The Contractor shall use HV pisulators in the alignment of the line
where the break angle does not exceed the limigged hereafter.

S.No. | Conductor Size in sq. mm. Minimum Break Anglen Degrees
1 120 (XLPE Covered Conductor) 7

In the case where the break angle exceeds the abbwes the Contractor shall make dead-
end at the angle structure and use disc insuletimgs.
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10. Stays:- The Contractor, in general case, ghisthll at least one stay for the supports in the
following cases:

1. Dead end structure
2. Tee-off (Tap) structure

11. Transformer mounting:- Each transformer (pk@ngle phase pole mounted) shall be so
mounted on the plate-form that the centre of taasformer is in the middle of the plate-
form. Deviations are not permitted from this rule.
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11

1.2

2.1

2.2

2.3

2.4

Site Office Management

The contractor and / or sub contractors asqgseg by the bidder as per GCC shall
establish and maintain throughout the period ofgedormance of the contract a site
office to serve as a base for all the operatiomessgary to perform the works and shall
maintain adequate store facilities for storing mate and equipment issued by the
employer. In case the above-mentioned facilitied astablishments are not found
satisfactory during the site verification, the eaydr shall have right to instruct the
contractor for rectification of the same.

Prior to the beginning of construction works tontractor at his own cost shall establish
a demonstration and training installation of 11/&Mstructures as listed in construction
standards of tender document. The installationl shellude at least 3 spans of AAAC
conductor and ABC cable of each size to illustthgetype of materials used for tangent,
angle and dead end construction for 11/0.4 kV IBch structures need not be spaced
more than 10 meters apart. The intent of establisisiuch arrangement shall be to
provide visible examples of the application of tteious materials to be used and to
provide training and testing facility for the caattor's line construction personnel.

Contractor's key personnel and workforce

The contractor shall have experienced and fipchladministrative, accounting and store
keeping staffs capable to undertake respective. jAbsoffice manager with adequate
gualification and experience to run such establehnefficiently must head the site
office. The contractor shall employ only experieshceompetent and skilled office staff
as required in the tender document.

The line construction and supervisory stafthed contractor shall be examined by the
employer to ensure their capability to perform moguality of work as per Evaluation
Criteria (Section 3) clause no. 2.5 before commerece of the work.

The site and field staff as approved by theleygp shall be made available for the entire
construction period of the project. All the staffdaworkforce of the contractor shall be
issued identity cards jointly certified by the c@ator and the employer. Replacement of
any such staff or site personnel must not be maileowt prior permission of the
employer.

The contractor is required to pay salary angesaof his staff and workforce at an
interval not exceeding a month. The rate of wagsbple to the labours shall not be less
than as prescribed by the labour law of Nepal.

Tools and Equipment

The Contractor shall have owned, leased odhioels and equipment for successful
execution of the work. Prior to beginning of therlwohe contractor shall show these
items in his possession. In case of the heavy &mqlgpment and vehicles the contractor
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3.2

4.1

4.2

5.1

5.2

5.3

is required to submit the source of these itemk wiiedible documents such as contract
papers conforming their availability at the timetlo¢ execution of the works.

The employer shall examine to verify the avaliy of all such tools and equipment
before commencement of the work. The contractol &leaallowed to start his work
only after verification of such tools and equipmentatisfaction of the employer. No
tools and equipment shall be provided by employer.

The contractor shall have following tools and equ#pt for the execution of the
contract:

SN Description of Tools and Equipment Unit| Quantity

1 Crane Truck (Minimum 3 Ton lifting capacity) Nos!. 1

2 General Purpose Truck (Minimum 10 TopnNos. 1
capacity)

3 Max or Rachet Puller suitable for HV/LV Cable Nos. 5
Tensioning

4 Come along Clamp suitable for HV/LV Cable No. 5
Tensioning

5 Crimping Device for jointing Cables Nos 2

Approval of Drawings

The contractor shall update and revise all plaah profile drawings provided to him by
the employer after performing check survey of eaicthe segment of the scheme.

The contractor must get approval from the eg®lan writing before he starts execution
of construction of any of the segment of work. hetcontractor executes any work
without the employer's prior approval, he may bkedsto revise the same without
paying any compensation to him.

Extra Work

Extra work and goods supply shall be performedcoedance with written directives as
issued by the Project to the Contractor.

Extra work or goods supply for which there are aafile unit prices will be paid for at
such unit prices.

Where there are no applicable contract unit pridée, price to be paid by the Project to
the Contractor for extra works / goods supply shalfixed through negotiation between
Employer and the Contractor based on:
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5.4

5.5

6.1

6.2

6.3

6.4

6.5

6.6

- the GoN norms and respective district rate apprdwethe District Rate Fixation
Committee in case of extra works to be performed
- the prevailing market rate of the goods, in casextfa goods to be supplied.

In no case, such price shall exceed Project’sestghates for the item.

Nothing in this Clause shall excuse the Contrafttam proceeding with the extra work
as directed in writing by the Project.

Any variation in the quantities of unit price cansttion units, within the ranges stated in
the Special Conditions of Contract, Clause 1.3nfrtominal bid quantities of such unit
price construction units shall not be construebasa Work.

Materials

Major construction materials (Distribution Transfars, switches, insulators, poles,
conductors, cables etc.), for installation of therk¢ shall be provided to the Contractor
by the Project.

All materials and equipment of the Project shalldmmated at the Project’s or such other
areas where they are being stored. During issueéhandling over of these materials it
shall be the Contractor’'s responsibility to loatl @l them and provide all necessary
lifting and handling equipment, labour and suitaipéasport as required to transport the
various items of materials and equipment to the t@otor's site of storage and

operations.

The listing of materials shall show the limitindoabance for breakage and scrap and
material unit prices, which may be applied to tlmmtractor’'s accountability to the
Project for all materials and equipment issued ly Project. Allowances for such
materials shall be as under:

- HV Covered Conductor 0.5%

- ABC Cables 0.5%

Accountability for all materials and equipment isdiby the project shall be based on the
material lists associated with the various consioac drawings contained in the
Construction Standards and the allowances refedeincelause 3 above. At the time of
final material accounting, any deficit in the Cautor's material account shall be
charged to the Contractor at the unit price ratdsted by the project during handing
over of the materials to the Contractor.

If the Contractor fails to account for all matesiaind equipment issued by the Project as
set forth in clause 4 above, the Contractor shaltharged for the missing materials or
equipment. The Project shall have the right to metd money due or to become due to
the Contractor, as reimbursement for the deficthanContractor's material.

Prior to the rehabilitation work, representativettid NEA's local branch office the Site
Engineer and the contractor shall jointly inspéw taterials to be dismantled and list
down such materials. It shall be the contractog€sponsibility to pack those goods
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7.1

7.2

7.3

7.4

8.1

8.2

appropriately, transport them to the nearest NEgkestand get receipt. Such receipts
shall be enclosed with the subsequent invoicemeldiby the contractor.

Local Materials

Certain minor items of materials, including civilaterials, required by the Construction
Standards are designated Local Materials in thadatals and shall be furnished and
installed by the Contractor as part of the completeit of construction.

The contractor shall include the cost of such itefmaterials in his quoted construction
unit prices and no other payments for such matesiaall be made to the contractor.

The project, may, at it option, require the prdgeapproval of any or all Local Materials
prior to procurement of such items by the Contnacto

It shall be the Contractor’s responsibility to detae his requirements for any items of
Local Material in a timely manner and make procuwgrtraccordingly. No delays shall
be allowed, and no exceptions made to the requisedof Local Materials due to the
unavailability of such materials.

Construction Time Schedule

Before the commencement of construction wohes dontractor shall be required to
submit a detail construction time schedule shovdetails of each event of construction
of different components of works so as to comptée whole work within the time
frame as per the requirement of the contract. Tméractor's proposal shall be examined
by the employer to ensure his ability to perforra ttork in time and approval shall be
given with any modification, if necessary, in sision of the employer.

If the contractor fails to execute the any comgnt of work within the period specified
in the construction schedule, the employer shallehaght to warn the contractor to
make up for such delay in time. In case the cotdrdails to overcome delay in different
components of the works instead of repeated remsndg the employer, he shall be
made fully responsible for any delay in final tis&hedule and no consideration shall be
made for any extension of construction period i@ whole work.
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9.1

9.2

9.3

9.4

10.

10.1

10.2

10.3

Measurement of work and material

The contractor after completion of work of asggment of work as per approved
drawing of the project shall submit detail work me@ment in structure data sheet
(SDS) as per the format Sheet-1 in this sectiah®tender document.

Measurement of the work performed by the cairashall be jointly checked by the
contractor and the staff deputed by the employer.case of any discrepancy or
dissatisfaction of employer staff the contractoalsbe notified for making corrections
for the same and the contractor shall have to suisirevised measurement schedule.

The contractor shall be issued materials baped the requirements to perform his work
conveniently. The contractor is required to subdatail of materials measurement in

material data sheet (MDS) for each of the segmemtea the prescribed format Sheet-3
in this section of the tender document. The comtrashall assess quantity of each and
every item of materials from the material data sh®mall items such as binding wire,

nails, binding tape etc. could be assessed obdlsis.

While submitting running bill the contractor saisubmit details of quantity of materials

issued to him, quantity consumed as assessed frermaterial measurement sheet and
guantity in his possession. Materials issued, @s®tlin contractor's possession must be
reconciled as per the prescribed format SheettBigsection of the tender document.

The materials in possession of the contractor dteallhe opening material balance for

the next running bill. The contractor shall alsbrit copies of store vouchers showing

details of materials issued to him. Statement aenals submitted shall be checked and
certified by the employer before payment of eacthefrunning bill.

Workmanship and quality of work

The contractor shall be attentive to maint@orkmanship and quality of work while
performing the work and shall obey to all the instions of the field staff of the project
time to time in this regard.

Special items such as concrete works, cablérjg works and transformer installation
works etc. must be performed in presence of thgegrdield staff. In case of the
concrete works the project staff shall assess gyasftcement and steel to be used for
each of the job and this must be followed for penfog the job. Sand and aggregate
must be supplied as per the standard specificatidhe tender document. The project
field staff shall check quality of such materiatglghe contractor shall use the same after
his approval. Curing of concrete works must beiedras per standard practice. The field
staff shall have right to ask the contractor toeagpconcrete works in case of his failure
to execute the job as above or in his absence.

Each and every item of the standard data $88&) shall also be checked by the project
staff for the satisfaction of quality of workmangtas per the prescribed specification of
the tender document. In case of failure of the remdr to execute any item of the work

as per proper workmanship or quality, the projbetishave right to ask the contractor to

revise or remedy such work at the cost of the eatdr.
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11.
111

11.2

11.3

Commissioning of work

After completion of entire work of any village load centre, the project after necessary
tests shall arrange to electrically charge the sdmease of successful operation in
satisfaction to the project the contractor shalidseied a provisional certificate starting
from the date of such commissioning.

The Project shall be authorized to change dath of commissioning in case of failure
of the line due to any defect in the quality of swaction.

Final acceptance of work shall be issued aafier completion and satisfactory
commissioning of whole work of the contract.
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Tender No:-
Tender Details:-
Name of Contractor:-

NEPAL ELECTRICITY AUTHORITY
DISTRIBUTION SYSTEM REINFORCEMENT AND LOSS REDUCTIO N PROJECT

MATERIAL DATA SHEET (MDS)

(SUBMITTED WITH R. B. No

Site Office:-
Scheme:-

Load Centre:- SDS No:-
Running Bill No:- Running Bill Date:- Currefgsue Date:-
C.U. Description Unit Quantity Material Used
Qty. as per current hill
1 2 3 4 5
Submitted by:- Checked by:- Approved by:-

Contractor's Signature:-

Contractor's Seal:

Site Supervisor:-

Biteharge/Engineer:-

Tender No. DSRLRP-068/069-03




Section VI- E : SPECIAL REQUIREMENTS FOR EXECUTIAGDF WORKS

NEPAL ELECTRICITY AUTHORITY
DISTRIBUTION SYSTEM REINFORCEMENT AND LOSS REDUCTIO N PROJECT

MATERIAL RECONCELLATION REPORT (MRR)

(SUBMITTEDWITHR.B. NO......ccoviiiiiiien, )
Tender No:- Site Office:-
Tender Details:- Scheme:-
Name of Contractor:- Load Centre:- SDS No:-
Running Bill No:- Running Bill Date:- Currerddue Date:-
ltem Balance to
No Description Unit| As per Contragt Issued to Contractor Material Used Balance witht@aror be issued as
' per contract
Material
Upto Upto used as . Amount
Qty Amount | previous C_urren Total | previous Cur_ren Total Open C_urrent per Closing of closing
. tissue . t bill Balance issue balance
issue bills current balance
bill
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Contractor's Signature:- Site Supervisor:- SKeeper:- Site In charge/Engineer:

- 148 -
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Section VI- E: SPECIAL REQUIREMENTS FOR EXECUTIONFQVORKS

District:
VDC:
Scheme:

NEPAL ELECTRICITY AUTHORITY

DISTRIBUTION SYSTEM REINFORCEMENT AND LOSS REDUCTION PROJE CT

Tender No:

Tender Detail:
Name of Contractor:

Structure Data Sheet

SN

Conductor (Sg.mm.) Length (km
Pole Frame Stay (Sq ) gth (km) Tranlf{;) Ar‘mer Switch
HV COM LV (kVA)
Line Length (m) Covered HV LV ABC
Cond. Covered ABC Cable Cable
11m HV Lv HV Lv 120 mm? | Cond. 120 95 mm? 95 mm? Load
(Km) | mm?(Km) (Km) (km) Break
HV COM Switch
HvV | COM | LV | 60m | 50m | SA | TO |DE | DA | DDE |HS | TR | A1 | A2 |B E |S |[D |F |S |D 120 120 95 95 300 | 200 | 100
span | span

Remarks

Tender No. DSRLRP-068/069-03
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Section VI-F

CONTRACT EXECUTION SCHEDULE
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Section VI- F: CONTRACT EXECUTION SCHEDULE

SCHEDULE -1

Work Execution Schedule
The Works shall be completed in 540 days from tite df Effective Date in the following manner.

Description of works 1 |2 3| 4| 5| 6| 7| 8/ 9 1011|12| 13| 14| 15| 16/ 17 18

Contract Agreement

Work Team mobilization I

Pre-construction survey, data sheet
submission and material pro

Construction works

Preparation of as built drawings & SDS

Testing and commissioning and handover
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Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANBDIATERIAL LISTS

Section VI-G

CONSTRUCTION STRANDARD DRAWINGS AND
MATERIAL LISTS
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Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANMDIATERIAL LISTS

Dt
TECHNICAL PARTICULARS
—|_ ‘: :' ITEM 9m 11m
600 ] 4 Nos. St Pole Pole
os. Stirrups
WL—l— Lh L(m) 9 11
75 mm cfc Witkg) 200 350
|- W(mm) 140 150
Dt(mm) 150 180
Db(mm) 300 400
Lp(mm) 1500 | 1800
Lh(mm) 1750 2000
HT Wires
6
(Nos.) 8
HT Wires
Size (No/mm) 712.6 7126
Concrete 0.2835 |0.4785
L \ 2-10mm Wikg) 6804 | 1150.0
| Lifting Hook
/
/
/
/
/
/
NOTES.
’g 1- All dimension are in mm.
;" 2- Grade of Concrete M 400(Min).
/ 3- Load Factor 2.5.
/ 2 Nos. Stirups 4- Release strength 250 kg/sq.cm(Min).
Around Lift. Hooks 5- Chamfer 15mm shall be provided at
bottom edge.
6- 12 Nos. stirups( 6mm MS) shall be
Gr. Level provided with 4 nos. at each end, two
XV < /X\1 nos. on sides of lifting hooks as shown.
LP Lh 7- Stirrups provided for end splitting
tensile strength.
75 mm clc
8- Hooks locations made equidistant
4 Nos. Stirrups
—1 from ends for operational convinience.
Db 9- Dimensional Tolerances.
‘ Length + 15mm
Width + 3mm
Drawing 11kV, 10/11
m PSC Pole
’ NEPAL ELECTRICITY AUTHORITY
CS11-PSCP-01 Pole Details

Tender No. DSRLRP-068/069-03
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9-m pole
| 140 |
T T
‘ 30 0
@\ <01 %
o \\ +
150 ™~\_6 Nos 7/2.6 mm
o HT WIRE
o O \\ 6 mm STIMEPS
15
——

80 130 |

TOP SECTION

| 140 |

iy e
O

300 190

||+ 8 44—

oo

BOTTOM SECTION

11-m pole

| 150 |

-
30 30
Y +
flw\\ .
i
120 T 2
180 I 8 Nos 7/2.6 mm
o o~ HT WIRE
o o ~~_ 6 mm STIRRUPS
15
_—
15
T t
RE 90 130 )
T T T T
15
TOP SECTION

150
|

b fs4
o]
]

400 290

I

oo

30, 90 130 |

BOTTOM SECTION

Drawing

11kV. 9/11 m PSC Pol
CS11-PSCP-02 »9/11 m PSC Pole

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03
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11 M PSC POLE 9 M PSC POLE

i 4+
50 BN 30
T AV 737
550 3 |
—+ g 3 ,
230
—+ ==
85
—+ >
85
-+ o
70
—+ S
30
_|_ Fa
230
_'_ | E—— o E—
170
_|_ e e
40
—t \=
60
— I
75
—+ S
75
L I N
75
-+ o
575 —+
+ 575 /V

_'_/[/\, y /

Hole Diameter 18 mm

Drawing 11m / 9m PSC Pole
CS11-PSCP-03 Hole Patterns

NEPAL ELECTRICITY AUTHORITY
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50 L ‘:— ! ‘
300mm channel (Clamp PC1) 11 kv
550
1200 r Channel (Clamp PC2) for 11kY .
T im| i |
230 m I-H
Holo for Stay HT
85 | Holeforstay
85 1 oiohor Bracing
100 1  Tap 1200mm Channel (Clamp PC3)
230
< Hole for tap stay
170
100 4 Hole for Tap Bracing POLE
HEIGHT
75 T Hole for Pig Tail 1for ABC DESCRIPTION 1M
T Hole for Pig Tail 2for ABC
75 4 Hole for Pig Tail 3forABC
75 = Hole for Pig Tail 4 for ABC HEIGHT H1 IN MM 1800
HEIGHT H2 IN MM 6800
575 POLE WIDTH AT TOP WT' IN MM 180
POLE WIDTH AT BOTTOM W' IN MM 400
| HoleforDO& LA
POLE DEPTH ' 150
H2
GROUND LEVEL
i
H1

ALL DIMENSIONS ARE IN MM

Drawing 11kV, 11 m PSC Pole
CS11-PSCP-04 | Single Arm Structure (SA)

NEPAL ELECTRICITY AUTHORITY
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S.No. QTY. UNIT MATERIAL

PIN INSULATOR WITH PIN AND

1 3 NOS | NUTSIWASHER
STEEL CROSSARM CHANNEL

2 1 NOS | "50x100x300 ) mm.

R . \os | POLE CLAMP WITH NUTS, BOLTS AND
WASHERS (PC1)
STEEL CROSSARM CHANNEL

4 1 NOS | "50x100x1200 ) mm.

. ) o | POLE CLAMP WITH NUTS, BOLTS AND
WASHERS (PC2)
FLAT CROSSARM BRACE

6 2 NOS | 40 X 6 X 660) mm
BOLTS WITH SUITABLE NUTS AND

! 1 LOT | WASHERS

8 3 NOS | PREFORMED WIRE (TOP TIE)

9 1 NOS | PSC POLE 11 M

CONSTRUCTION STANDARDS

11 kV SINGLE ARM STRUCTURE (SA)
PSC POLE

NEPAL ELECTRICITY AUTHORITY
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Top view of double arm pole
50 T
300mm channel (Glamp PC1) 11 kv J
550
1200 rmm Channel (Clamp PC2) or 11KV
| |
T L ]
l[l U
230 1|
Hole for Stay HT
85 T Hole for Stay
85 T Hole for Bracing
100 o  Tap 1200mm Channel (Clamp PC3)
230 /Q
4 Holofortap stay
170
4 Hole for Tap Bracing
100
T Hole for Pig Tail 1for ABC
75 L
Hole for Pig Tail 2for ABC
75 1 Holo for Pig Tail 3for ABC
75 T Hole for Pig Tail 4 for ABC
575
| HoleforDo& LA
POLE
DESCRIPTION HEIGHT
11-M
HEIGHT H1 IN MM 1800
HEIGHT H2 IN MM 6800
POLE WIDTH AT TOP "WT' IN MM 180
POLE WIDTH AT BOTTOM WB' IN MM 400
-1 POLE DEPTH T 150
H2 N
T GROUND LEVEL
H1
ALL DIMENSIONS ARE IN MM WB
Drawing 11 kV, 11 m PSC Pole
NEPAL ELECTRICITY AUTHORITY
CS11-PSCP-05 |Double Arm Structure (DA)
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S.No. QTY. UNIT MATERIAL
PIN INSULATOR WITH PIN AND
1 6 NOS | NUTS/WASHER
STEEL CROSSARM CHANNEL
2 2 NOS (50x100x300 ) mm.
STEEL CROSSARM CHANNEL
3 2 NOS | '50x100x1200 ) mm.
FLAT CROSSARM BRACE
4 4 NOS | 40 X 6 X 660) mm
BOLTS WITH SUITABLE NUTS AND
5 1 LOT | \WwASHERS
. ) \os | PREFORMED WIRE (DOUBLE SIDE
TIES)

7 1 NOS | PSCPOLE-11M
CONSTRUCTION STANDARDS NEPAL ELECTRICITY AUTHORITY
11 KV DOUBLE ARM STRUCTURE (DA)

PSC POLE
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50 T

GROUND LEVEL

m 230

85
85

100 T

170

100
75
75
75

575

H2

H1

1200 mm Channel (Clamp PC2} for 11KV

300mm channel (Clamp PC1) 11 kY

Hole for Stay HT

Hole for Stay

Hole for Bracing

7 T
Tap 1200mm Channel (Clamp Pcﬁjj = 7 0

4
I
§
=

Hole for tap stay

Hole for Tap Bracing

Holo for Pig Tail 1 for ABC
Hole for Pig Tail 2for ABC
Hole for Pig Tail 3 for ABC
Hole for Pig Tail 4 for ABC

=
—r—
Hole for DO & LA 1
==
=
POLE
DESCRIPTION HEIGHT —r—
MM
HEIGHT M1 M 1800
HEIGHT H2 b 6800
POLE WIDTH AT TOP TN 180
POLE WIDTH AT BOTTOM G N M 400 11
PoLECEPTH D 150
GROUND LEVEL

ALL DIMENSIONS ARE IN MM

Drawing

CS11-PSCP-06

11 kV, 11 m PSC Pole
Tap Off Structure (TO)

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03
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S.No. QTY. UNIT MATERIAL
1 5 NOS | PIN INSULATOR WITH PIN AND NUTS/WASHER
2 3 SET | DISC INSULATOR WITH HARDWARE
3 3 NOS | DEAD END CLAMPS
4 1 NOS | STEEL CROSSARM CHANNEL ( 50x100x300 ) mm.
5 1 NOS POLE CLAMP WITH NUTS, BOLTS AND

WASHERS (PC1)
6 2 NOS | STEEL CROSSARM CHANNEL ( 50x100x1200 ) mjn.
POLE CLAMP WITH NUTS, BOLTS AND

! 1 NOS | wASHERS (PC3)
FLAT CROSSARM BRACE
8 4 NOS | 40 X 6 X 660) mm
9 1 LOT | BOLTS WITH SUITABLE NUTS AND WASHERS
10 5 NOS | PREFORMED WIRE (TOP TIE)
11 3 NOS | INSULATED PIERCING CONNECTORS
12 1 SET | HT STAY (TYPE AS REQUIRED)
13 1 NOS | PSCPOLE-11M
CONSTRUCTION STANDARDS NEPAL EECTRICITY AUTHORITY
11 kV TAP OFF STRUCTURE (TO)
PSC POLE
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ALL DIMENSIONS ARE IN MM

85

[= ey 50
[\ 977/ 8
550
) AL
/AN A\
- 230
2
100
230
170
100
75
75
75
575
POLE
DESCRIPTION HEIGHT
1M
HEIGHT H1 INNM 1800
HEIGHT H2 IN MM 6800
FOLE WIDTH AT TOP 'WT' IN MM, 180
H2
GROUND LEVEL
'i | |
H1

Hole for Stay HT

Hole for Stay

1 Hole for Bracing

1 Hole fortap stay

- Hole for Tap Bracing

[~ Hole for Pig Tail 1for ABC
Hole for Pig Tail 2for ABC
T Hole for Pig Tail 3for ABC
T Hole for Pig Tail 4 for ABC

| Holeforpo&LA

1200 mm Channel (Glamp PC2} for 11KV

~[*Tap 1200mm Channel (Clamp PC3)

- 300mm channel (Clamp PC1) 11KV

)\

GROUND LEVEL

|
[T

Drawing

CS11-PSCP-07

11 kV, 11 m PSC Pole
Dead End Structure (DE)

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03
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Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANMIATERIAL LISTS

-

SNo. | QTY. | UNIT MATERIAL
1 3 NOS | DISC INSULATOR WITH HARDWARE
2 3 NOS | DEAD END CLAMPS
3 1 NOS | STEEL CROSSARM CHANNEL ( 50x100x300 ) mm
POLE CLAMP WITH NUTS, BOLTS AND WASHERS
4 1 NOS
(PC1)
5 1 NOS | STEEL CROSSARM CHANNEL (50x100x1200 ) m
POLE CLAMP WITH NUTS, BOLTS AND WASHERS
6 1 NOS
(PC2)
FLAT CROSSARM BRACE
! 2 NOS 1 40 x 6 X 660) mm
8 1 LOT | BOLTS WITH SUITABLE NUTS AND WASHERS
9 1 SET | HT STAY (TYPE AS REQUIRED)
10 1 NOS | PSCPOLE - 1im

CONSTRUCTION STANDARDS
11 kv DEAD END STRUCTURE
PSC POLE

(DE)

NEPAL ELECTRICITY AUTHORITY

164
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50 T 300mm channel {Clamp PC1) 11 kV I ]
v \
550
1200 rm Channel (Glamp PC2) for 11kY %
A2 N A>.{L.o)
In L
230 A
Holo for Stay HT
85 | Holefor stay
85 L Holo for Bracing %
100 T Tap 1200mm Channel (Clamp PC3)
230
< Hole for tap stay /Q
—e—|
170
- Holo for Tap Bracing
100 | POLE T
75 Hole for Pig Tail 1 for ABC DESCRIPTION HEIGHT ||
T Hole for Pig Tail 2for ABC 11-M Ly |
75 1 Hole for Pig Tail 3for ABC .
75 Hole for Pig Tail 4 for ABC EIGHT HI N 1800 B
HEIGHT H2 IN MM 6800
575
POLE WIDTH AT TOP WT' IN MM 180
POLE WIDTH AT BOTTOM WE' IN MM 400
| Holeforbosta
POLE DEPTH D' 150
H2 -
GROUND LEVEL
GROUND LEVEL
H1
ALL DIMENSIONS ARE IN MM
Drawing 11 kV, 11 m PSC Pole
CS11-PSCP-08 NEPAL ELECTRICITY AUTHORITY
- - Double Dead End Structure (DDE)

Tender No. DSRLRP-068/069-

03
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S.No. QTY. UNIT MATERIAL
1 3 NOS PIN INSULATOR WITH PIN AND NUTS/WASHER
2 6 SET DISC INSULATOR WITH HARDWARE
3 6 NOS DEAD END CLAMPS
4 2 NOS STEEL CROSSARM CHANNEL ( 50x100x300 ) mm
5 2 NOS STEEL CROSSARM CHANNEL ( 50x100x1200 ) mm.

FLAT CROSSARM BRACE

6 4 NOS (40 X 6 X 660) mm
7 1 LOT BOLTS WITH SUITABLE NUTS AND WASHERS
8 3 NOS PREFORMED WIRE (TOP TIE)
9 3 NOS INSULATED PIERCING CONNECTOR
10 1 NOS PSC POLE - 11 M
CONSTRUCTION STANDARDS NEPAL ELECTRICITY AUTHORITY
11 kV DOUBLE DEAD END STRUCTURE
(DDE)
PSC POLE
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TOP VIEW

1

ISLC100
1700 MM LONG

L40X40X5
877 MM LONG

POLE
DESCRIPTION HEIGHT
1M1-M

HEIGHT H1 IN MM 1800

HEIGHT H2 IN MM 8600

GROUND LEVEL

Drawing 11 kV, 11 m PSC Pole
CS11-PSCP-09 |  Offset Pole Structure (OS)

NEPAL ELECTRICITY AUTHORITY
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S.No. | QTY. UNIT MATERIAL
1 3 NOS PIN INSULATOR WITH PIN AND NUTS/WASHER
2 1 NOS STEEL CROSSARM CHANNEL ( 50x100x1700 ) mm.
POLE CLAMP WITH NUTS, BOLTS AND WASHERS
3 1 NOS (PC1)
4 1 NOS BRACING ANGLE FOR OFFSET STRUCTURE
(827 X 40 X 5) mm
POLE CLAMP WITH NUTS, BOLTS AND WASHERS
5 1 NOS (PC2)
6 4 NOS FLAT BRACE FOR OFFSET STRUCTURE
(40 X 6 X 374) mm
7 1 LOT BOLTS WITH SUITABLE NUTS AND WASHERS
8 3 NOS PREFORMED WIRE (TOP TIE)
9 1 NOS PSC POLE-11 M
CONSTRUCTION STANDARDS NEPAL ELECTRICITY AUTHORITY
11 kV OFF SET STRUCTURE (0OS)
PSC POLE

168 Tender No. DSRLRP-068/069-03
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Top view of double arm pole (11kV)

an

PC4

PCs5
H

GROUND LEVEL GROUND LEVEL
Drawing 11 kV, 11 m PSC Pole
NEPAL ELECTRICITY AUTHORITY
CS11-PSCP-10 H - Structure (HS)

Tender No. DSRLRP-068/069-03
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SNo. | QTv. | uUNIT MATERIAL
PIN INSULATOR WITH PIN AND
1 3 NOS | NUTS/WASHER
2 6 SET | DISC INSULATOR WITH HARDWARE
3 6 NOS | DEAD END CLAMPS
STEEL CROSSARM CHANNEL
4 1 NOS | '50x100x6.4 x2390 ) mm.
. , o5 | POLE CLAMP WITH NUTS, BOLTS AND
WASHERS (PC1)
6 2 NOS | BRACING ANGLE (40 x 40 x 5 x 2071 ) mn.
; , o5 | POLE CLAMP WITH NUTS, BOLTS AND
WASHERS (PC4)
o , o5 | POLE CLAMP WITH NUTS, BOLTS AND
WASHERS (PC5)
9 2 NOS | BRACING ANGLE (40 x 40 x 5 x 2723 ) mn.
BOLTS WITH SUITABLE NUTS AND
10 1 LOT | \wASHERS
11 3 NOS | PREFORMED TIE (TOP TIE)
12 3 NOS | INSULATED PIERCING CONNECTORS
13 1 SET | HT STAY SET (TYPE AS REQUIRED)
14 2 NOS | PSC POLE - 11 M
CONSTRUCTION STANDARDS NEPAL ELECTRICITY AUTHORITY
11 KV H - STRUCTURE (HS)
PSC POLE
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T [

I
T H
[T 1 O

I
i

) St
s
i
Il

==
= =
H
| B
i
—FE
i
s
=z

| WCTR PATEL BOARD

ABG/PVC CABLE OF
DIFFERENT SIZF

= S= =
— == ﬁ\ =

| pm u ) | 1y |
- = |

!
- |
: : ) '
e | L L
oLT
\\// - L= L1 L\Nmsxaso
BOLT M16X50 —
Sy
=

BOLT
M16X250

GROUND LEVEL

GROUND LEVEL

DESCRIPTION :ICE}:-GEHT
L Ll HEIGHT H1 INMN, 1800 L1
SlDE VIEW FRONT VlEW HEIGHT Ha IN MM 2400
) 11 m PSC Pole
Drawing
11/0.4 kV Intermediate NEPAL ELECTRICITY AUTHORITY
CS11-TRN-01
Transformer Structure (TR)
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=
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e
A\

<
4 [
=) [
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I I |
@ Jil [ [ jiig E'
T W:A] T N:8] hiif
[EE R Tl —— % R
—— —— |
= TGO FATEL BOARD.
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== S =
o —
ABCIPVC CABLE OF
DIFFEREN SI7E
[ ] =
| |l
- | v [ p=u) .- 1
|

7
ol N;)LT
16X350

=< =
BOLT M16X50 ——

L

GROUND LEVEL

GROUND LEVEL

BOLT
M16X250

GROUND LEVEL

DESCRIPTION

HEIGHT H INNM 1800

HEIGHT H2 INMY 3500

SIDE VIEW FRONT VIEW
11 m PSC Pole
Drawing
11/0.4 kV Dead End NEPAL ELECTRICITY AUTHORITY
CS11-TRN-02
Transformer Structure (TR)
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01-04

Refer Drawing No: CS11 - TRN -
SNo. | QTY. UNIT MATERIAL
PIN INSULATOR WITH PIN AND
1 6 NOS | NUTS/WASHER
STEEL CROSSARM CHANNEL
2 2 NOS 1 '50x100x6.4 x300 ) mm.
s ) NOS | POLE CLAMP WITH NUTS, BOLTS AND
WASHERS (PC1)
STEEL CROSSARM CHANNEL
4 2 NOS | '500x100x 6.4 x 1200 ) mm.
. ) NOS | POLE CLAMP WITH NUTS, BOLTS AND
WASHERS (PC2)
6 4 NOS | FLAT CROSS ARM
3 NOS | 9KV SURGE ARRESTOR
DISTRIBUTION CUTOUT WITH FUSE
8 3 NOS | HoLDERS
CHANNEL FOR LA & DO ISLC 100
9 1 NOS | 5348 MM
PLATFORM CHANNEL (TR1) ISMC 100
10 2 NOS | DEATED
PLATFORM CHANNEL (TR3) ISMC 100
11 2 NOS | oePi D
PLATFORM CHANNEL (TR2) ISMC 100
12 4 NOS | Tolel
PLATFORM CHANNEL (TR4) ISMC 100
13 2 NOS | ol
BRACING ANGLE (TR5) 50 X 50 X 5
14 8 NOS | oo
BRACING BAND (TR6 OR TR6P) WITH
15 2 SET | 2-M16 BOLT, 2-M16 X 50 BOLT, 8-M16
NUT, 8-M16 WASHER
M16 X 50 BOLT WITH 2-M16 NUT, 2-M16
16 16 NOS | O XS0
;| &STTP |\ oo | M16 X 250 BOLT WITH 2-M16 NUT, 2-M16
12-PSC WASHER
s | &STTP | oo | MI6 X 350 BOLT WITH 2-M16 NUT, 2-M16
12-PSC WASHER
19 1 NOS | TRANSFORMER
20 3 NOS | TRANSFORMER EARTHING
21 | ASREQ.| M GROUNDING CONDUCTOR (COPPER)
22 6 NOS | PREFORM TIES
23 2 NOS | STEEL TUBULAR POLE/PSC POLE

CONSTRUCTION STANDARDS

11/0.4 kV TRANSFORMER STRUCTURE
TELESCOPIC/PSC POLE
(INTERMEDIATE)

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03
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CHANNEL I1SMC100
2500 MM LONG(TR1) [

TRANSFORMER PLAT-FORM TOP VIEW

CHANNEL ISMC100
1200 MM LONG(TR2)

= H

CHANNEL ISMC100
1200 MM LONG(TR4)

" CHANNEL ISMC100
2500 MM LONG (TR3)

BOLT M16X50 WELDED

BOLT M16X80

158 HOLE TOP VIEW /82 HOLE
i AT 50X6
8E-5NOS
BRACING BAND (TR6) DETAIL
7 SLOT @18 X 44 {FOR STEEL TUBULAR POLE ONLY)
! P
L ]
FRONT VIEW A&?HANNH 100 X 50 X 8.4 X4
BOLT M16X50 WELDED
CROSS ARM CHANNEL FOR LA AND DO
ISLC00 (2348 MM LONG)
13—&,“ 506
BRACING BAND (TR6P) DETAIL
(FOR PSC POLE ONLY)
SPECIAL NOTE:
ALL DIVENSICN ARE SAME FORBOTHPSC AND
TELESCOPIC POLE
TOP VIEW b +
182 HOLE T orae i rsanae
TOP VIEW
| 1 | 1
L 1 ] | ]
_ —I sior ] 1o
SIDE VIEW SIDE VIEW
PLATFORM CHANNEL (TR2) PLATFORM CHANNEL (TR4)
1SMC100(1200 MM LONG) 1SMC100(1200 MM LONG)
Drawing Transformer Platform and

CS11-TRN-05

Accessories

NEPAL ELECTRICITY AUTHORITY

174
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Steel Tubular Pole (STP)

e [
100
(\

205

100

| 50
100
55

100

i ‘"

|
i

Fany

100

100

205

~Twe T

9 Meter STP

100

500

230

170

100

230

170

200

100
105
100

100

205

100
105
100
100

100
100

100

/)

11 Meter STP

Hole diameter is 18 mm

Note: All dimensions are in mm

Drawing

CS11-STP-01

9/11 m Steel Tubular Pole
Hole Pattern

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03
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Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANMDIATERIAL LISTS

139.7 mm x 4.50 mm\

165.1 mm x 4.85 mm\

193.7 mm x 5.90 mm\

MS Base Plate
(300mm x 300mm x 6 mm)

Steel Tubular Pole (11 m)
410 SP - 57

'

350 mm

400 mm

GROUND LEVEL

Drawing

CS11-STP-02

11 m Steel Tubular Pole

Dimensions

—
A 50
1
Top Cap
Jm
i
2.7 m
||
i 11 m
56m
— 300—
300
1
/
1.8 m 50 mm Hole
10 mm thick
| |
Details of MS Base Plate
NEPAL ELECTRICITY AUTHORITY

176
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Steel Tubular Pole (9 m)
410 SP - 30

88.9 mm x 3.25 mm \ Top Cap

'

230 mm | || A

114.3 mm x 4.5 mm \ om

-8

CS11-STP-03 Dimensions

# v
300mm | | | | 9m
139.7 mm x 5.40 mm\ 5m
—300—
GROUND LEVEL 300
: ‘ T
/
1.5m 50 mm Hole
MS Base Plate 1y ' 10 mm thick
(300mm x 300mm x 6 mm)
Details of MS Base Plate
Drawing 9 m Steel Tubular Pole NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03



Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANMDIATERIAL LISTS

——  300mm channel (Clamp TC1) 11
kv

I 1200 mm Channel (Clamp TC2) for 11kv

—— Stay HT(Clamp TC6) OR eye bolt as required

Hole for Bracing

Tap 1200mm Channel (Clamp TC3) for 11kV

Stay Clamp TC6 for 11 kV Tap

—— 11kV Tap Bracing

[~ Clamp TC6 for Pig Tail 1 for ABC or position for shakle insulator

{———  Clamp TC6 for Pig Tail 2 for ABC or position for shakle insulator

——  Holo for LT stay

[ ClampTC8 for Pig Tail 3 for ABC or position for shakle insulator

— Clamp TC6 for Pig Tail 4 for ABC or position for shakle insulator

——  Hole for LT stay

i
iz

>
Y

GROUND LEVEL /\\

Drawing

CS11-STP-04

11 kV, 11 m Steel Tubular Pole
Single Arm Structure (SA)

NEPAL ELECTRICITY AUTHORITY

178
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Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANBDIATERIAL LISTS

S.No. QTY. UNIT MATERIAL

PIN INSULATOR WITH PIN AND

! 3 NOS NUTS/WASHER
STEEL CROSSARM CHANNEL

2 1 NOS (50x100x300 ) mm.

3 1 NOS POLE CLAMP WITH NUTS, BOLTS AND
WASHERS (TC1)
STEEL CROSSARM CHANNEL

4 1 NOS (50x100x1200 ) mm.

5 1 NOS POLE CLAMP WITH NUTS, BOLTS AND
WASHERS (TC2)
FLAT CROSSARM BRACE

6 2 NOS (40 X 6 X 660) mm
BOLTS WITH SUITABLE NUTS AND

! 1 LoT WASHERS

8 3 NOS | PREFORMED WIRE (TOP TIE)

9 1 NOS | STEEL TUBULAR POLE 11 M

CONSTRUCTION STANDARDS

11 kV SINGLE ARM STRUCTURE (SA)

STEEL TUBULAR POLE

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03

17¢



Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANMDIATERIAL LISTS

Top view of double arm pole (11kV)

300mm channel {Clamp TC1) 11
kv

1200 mm Channel (Clamp TC2) for 11kV

Stay HT(Clamp TC6) OR eye bolt as required

Hole for Bracing

Tap 1200mm Channel (Clamp TC3) for 11kV

Stay Clamp TC6 for 11 kV Tap

11kV Tap Bracing

Clamp TC6 for Pig Tail 1 for ABC or position for shakie insulator

Clamp TC6 for Pig Tail 2 for ABC or position for shakle insulator

Hole for LT stay

Clamp TC6 for Pig Tail 3 for ABC or position for shakle insulator

Clamp TC6 for Pig Tail 4 for ABC or position for shakle insulator

Hole for LT stay

®
O

o
0

MO
W

g

b TN

GROUND LEVEL

3

|

Drawing

CS11-STP-05

11kV, 11 m Steel Tubular Pole
Double Arm Structure (DA)

NEPAL ELECTRICITY AUTHORITY

180
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Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANBDIATERIAL LISTS

S.No. QTY. UNIT MATERIAL

PIN INSULATOR WITH PIN AND

1 6 NOS | NUTS/WASHER
STEEL CROSSARM CHANNEL

2 2 NOS | '50x100x300 ) mm.
STEEL CROSSARM CHANNEL

3 2 NOS (50x100x1200 ) mm.
FLAT CROSSARM BRACE

4 4 NOS | 40 x 6 X 660) mm
BOLTS WITH SUITABLE NUTS AND

5 1 LOT | \WwASHERS

] . \Gos | PREFORMED WIRE (DOUBLE SIDE
TIES)

7 1 NOS | STEEL TUBULAR POLE - 11 M

CONSTRUCTION STANDARDS

11 kV DOUBLE ARM STRUCTURE (DA)

STEEL TUBULAR POLE

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03
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Section VI- G:

CONSTRUCTION STRANDARD DRAWINGS ANMATERIAL LISTS

L[]
A

GROUND LEVEL

= 1

300mm channel (Clamp TC1) 11
kv

1200 mm Channel (Clamp TC2) for 11KV

———— Stay HT(Clamp TC6) OR eye bolt as required

Hole for Bracing

Tap 1200mm Ghannel {Clamp TG3) for 1KV

————— Stay Clamp TC6 for 11 kY Tap

———— 11KV Tap Bracing

Clamp TCB for Pig Tail 1 for ASC or posilion for shakle insulator

Clamp TCB for P

Hole for LT stay

Clamp TCB for Pig Tail 3 for ABC or posilion for sh

————— Clamp TCE for Pig Tail 4 for ABC or postion

Hole for LT stay

©
7%
i
i
©)

S

(g Tall 2 for ABC or posilion for shakle Insulator

rsulator

ulator

GROUND LEVEL

W%LT

Drawing

CS11-STP-06

11kV, 11 m Steel Tubular Pole
Tap Off Structure (TO)

NEPAL ELECTRICITY AUTHORITY
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Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANBDIATERIAL LISTS

S.No. QY. UNIT MATERIAL

1 5 NOS | PIN INSULATOR WITH PIN AND NUTS/WASHER

2 3 SET | DISC INSULATOR WITH HARDWARE

3 3 NOS | DEAD END CLAMPS

4 1 NOS | STEEL CROSSARM CHANNEL ( 50x100x300 ) mnf.

. . o | POLE CLAMP WITH NUTS, BOLTS AND
WASHERS (TC1)

6 2 NOS | STEEL CROSSARM CHANNEL ( 50x100x1200 ) mn.

: ) o | POLE CLAVP WITH NUTS, BOLTS AND
WASHERS (TC3)
FLAT CROSSARM BRACE

8 4 NOS | 40 X 6 X 660) mm

9 1 LOT | BOLTS WITH SUITABLE NUTS AND WASHERS

10 5 NOS | PREFORMED WIRE (TOP TIE)

11 3 NOS | INSULATED PIERCING CONNECTORS

12 1 SET | HT STAY (TYPE AS REQUIRED)

13 1 NOS | STEEL TUBULAR POLE - 11 M

CONSTRUCTION STANDARDS
11 kV TAP OFF STRUCTURE (TO)
STEEL TUBULAR POLE

NEPAL EECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03

18¢




Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANMDIATERIAL LISTS

————  300mm channel {Clamp TC1) 11
KV

———— Stay HT(Clamp TC6) OR eye bolt as required

T Hole for Bracing %

Tap 1200mm Channel (Clamp TG3) for 11kV

————— Stay Clamp TC5 for 11 kv Tap )\

———— 11KV Tap Bracing

2for ARG or e
310r ABC o ator
4forABC or Jator
o forLT stay
GROUND LEVEL GROUND LEVEL /\\

Drawing 11kV, 11 m Steel Tubular Pole
CS11-STP-07 Dead End Structure (DE)

(

) TN

NEPAL ELECTRICITY AUTHORITY
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Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANBDIATERIAL LISTS

S.No. | QTY. | UNIT MATERIAL
1 3 NOS | DISC INSULATOR WITH HARDWARE
2 3 NOS | DEAD END CLAMPS
3 1 NOS | STEEL CROSSARM CHANNEL ( 50x100x300 ) mm
[«
4 L NOS _IP_)OLE CLAMP WITH NUTS, BOLTS AND WASHERS
5 1 NOS | STEEL CROSSARM CHANNEL ( 50x100x1200 ) mr.
POLE CLAMP WITH NUTS, BOLTS AND WASHERS
6 1 NOS
(TC2)
FLAT CROSSARM BRACE
! 2 NOS | (40 X 6 X 660) mm
8 1 LOT | BOLTS WITH SUITABLE NUTS AND WASHERS
9 1 SET | HT STAY (TYPE AS REQUIRED)
10 1 NOS | STEEL TUBULAR POLE —11m
CONSTRUCTION STANDARDS NEPAL ELECTRICITY AUTHORITY

11 kV DEAD END STRUCTURE (DE)
STEEL TUBULAR POLE

Tender No. DSRLRP-068/069-03 18E



Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANMDIATERIAL LISTS

Hole for Bracing

————  300mm channel (Clamp TC1) 11
K

Tap 1200mm Channel (Clamp TC3)for 11KV

——— Stay Ciamp TC6 for 11 KV Tap

———— 11KV Tap Bracing

:

GROUND LEVEL GROUND LEVEL

Drawing
CS11-STP-08

11kV, 11 m Steel Tubular Pole
Double Dead End Structure (DDE)

NEPAL ELECTRICITY AUTHORITY

186
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=)

S.No. QTY. UNIT MATERIAL
1 3 NOS PIN INSULATOR WITH PIN AND NUTS/WASHER
2 6 SET DISC INSULATOR WITH HARDWARE
3 6 NOS DEAD END CLAMPS
4 2 NOS STEEL CROSSARM CHANNEL ( 50x100x300 ) mm
5 2 NOS STEEL CROSSARM CHANNEL ( 50x100x1200 ) mn
o | 4| wes | rychossimieRice
7 1 LOT BOLTS WITH SUITABLE NUTS AND WASHERS
8 3 NOS PREFORMED WIRE (TOP TIE)
9 3 NOS INSULATED PIERCING CONNECTOR
10 1 NOS STEEL TUBULAR POLE -11 M

CONSTRUCTION STANDARDS

11 kV DOUBLE DEAD END STRUCTURE

(DDE)
STEEL TUBULAR POLE

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03




Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANMDIATERIAL LISTS

TOP VIEW

g — | Y
—

ISLC100
1700 MM LONG

L40X40X5
877 MM LONG

DESCRIPTION

POLE
HEIGHT
11-M

HEIGHT H IN MM

1800

HEIGHT H2 IN MM

8550

ALL DIMENSIONS ARE IN MM

Drawing

CS11-STP-09

Offset Pole Structure (OS)

11KV, 11 m Steel Tubular Pole | \Epa| ELECTRICITY AUTHORITY

188
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Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANBDIATERIAL LISTS

=)

S.No. | QTY. UNIT MATERIAL
1 3 NOS PIN INSULATOR WITH PIN AND NUTS/WASHER
2 1 NOS STEEL CROSSARM CHANNEL ( 50x100x1700 ) mr
POLE CLAMP WITH NUTS, BOLTS AND WASHERS
3 1 NOS (TC1)
4 L NOS BRACING ANGLE FOR OFFSET STRUCTURE
(827 X 40 X 5) mm
POLE CLAMP WITH NUTS, BOLTS AND WASHERS
5 1 NOS (TC2)
5 4 NOS FLAT BRACE FOR OFFSET STRUCTURE
(40 X 6 X 374) mm
7 1 LOT BOLTS WITH SUITABLE NUTS AND WASHERS
8 3 NOS PREFORMED WIRE (TOP TIE)
9 1 NOS STEEL TUBULAR POLE - 11 M

CONSTRUCTION STANDARDS

11 kV OFF SET STRUCTURE (OS)

STEEL TUBULAR POLE

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03

18¢




Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANMDIATERIAL LISTS

h-
/ A
H
TCS5
e
SIDE VIEW
- FRONT VIEW

Drawing llkV, 11 m Steel Tubular Pole NEPAL ELECTRICITY AUTHORITY
CS11-STP-10 H - Structure (HS)

190 Tender No. DSRLRP-068/069-03



Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANBDIATERIAL LISTS

S.No. | QTY. UNIT MATERIAL

PIN INSULATOR WITH PIN AND

! 3 NOS NUTS/WASHER

2 6 SET DISC INSULATOR WITH HARDWARE

3 6 NOS DEAD END CLAMPS
STEEL CROSSARM CHANNEL

4 1 NOS (50x100x6.4 x2390 ) mm.

5 5 NOS POLE CLAMP WITH NUTS, BOLTS AND
WASHERS (TC1)

6 2 NOS BRACING ANGLE (40 x40 x 5x 2071 ) mnp.

7 5 NOS POLE CLAMP WITH NUTS, BOLTS AND
WASHERS (TC4)

8 5 NOS POLE CLAMP WITH NUTS, BOLTS AND
WASHERS (TC5)

9 2 NOS BRACING ANGLE (40 x40 x 5x 2723 ) mnp.
BOLTS WITH SUITABLE NUTS AND

10 ! LOT | WASHERS

11 3 NOS PREFORMED TIE (TOP TIE)

12 3 NOS INSULATED PIERCING CONNECTORS

13 1 SET HT STAY SET (TYPE AS REQUIRED)

14 2 NOS STEEL TUBULAR POLE -11 M

CONSTRUCTION STANDARDS
11 kV H - STRUCTURE (HS)
STEEL TUBULAR POLE

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03
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bl |
I

ﬂ BRACING ANGLE(TRS)

\\ L50X50X5(841 MM LG)
BAND BRACING(5!

(TR6) ~

(
]

<
GROUND LEVEL GROUND LEVEL GROUND LEVEL
RSB Nzr ot a O[W
<> <> DESCRIPTION :g\L(EHT
) /ﬁ 1800
SIDE VIEW FRONT VIEW
. 11 m Steel Tubular Pole
Drawing
CS11-TRN-03 11/0.4 Intermediate NEPAL ELECTRICITY AUTHORITY
Transformer Structure (TR)

192 Tender No. DSRLRP-068/069-03
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TN

BRACING ANGLE(TR5)

\ L50X50X5(841 MM LG}
BAND BRA(

N (TR6) < <
=) =) =)
‘GROUND LEVEL GROUND LEVEL GROUND LEVEL
T
O O DESCRIPTION :E\L:H' O
SIDE VIEW FRONT VIEW
. 11 m Steel Tubular Pole
Drawing
CS11-TRN-04 11/0.4 Dead End NEPAL ELECTRICITY AUTHORITY
Transformer Structure (TR)

Tender No. DSRLRP-068/069-03

19

~
-




Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANMDIATERIAL LISTS

ANNEX L
TYPICAL DRAWING

SUSPENSION ASSEMBLY
TYPE "A 17

NEPAL ELECTRICITY AUTHORITY

194

Tender No. DSRLRP-068/069-03



Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANBDIATERIAL LISTS

For PSC Pole
S.NO. QTY. UNIT MATERIAL
1 1 NOS SUSPENSION CLAMP
5 1 for STP NOS POLE CLAMP WITH NUTS, BOLTS AND
0 for PSC WASHERS (TC8)
3 1 for PSC NOS PIGTAIL WITH HEXAGONAL NUTS
0 for STP AND WASHERS (16 X 203) MM
4 1 NOS POLE 9 METER

CONSTRUCTION STANDARDS
LV TYPE — Al (Suspension Type)

NEPAL EECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03

19¢




Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANMDIATERIAL LISTS

|

ANNEX L ANGLE ASSEMBLY OVER 90° NEPAL ELECTRICITY AUTHORITY

TYPICAL DRAWING TYPE ”"A 2”

196 Tender No. DSRLRP-068/069-03
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S.NO. QTY. UNIT MATERIAL

1 2 NOS ANCHOR CLAMP

5 2 for PSC NOS PIGTAIL WITH HEXAGONAL NUTS
0 for STP AND WASHERS (16 X 203) MM
2 for PSC

3 0 for STP NOS EYE NUT

4 2 for STP NOS POLE CLAMP WITH NUTS, BOLTS AND
0 for PSC WASHERS (TC8)

5 1 NOS POLE 9 METER

6 1 SET LT STAY SET

CONSTRUCTION STANDARDS
LV TYPE — A2 (Suspension Type
with Angle)

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03




Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANMDIATERIAL LISTS

ANNEX L INTERMIDIATE TAP
TYPICAL DRAWING TYPE "B”

NEPAL ELECTRICITY AUTHORITY

198 Tender No. DSRLRP-068/069-03



Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANBDIATERIAL LISTS

S.NO. QTY. UNIT MATERIAL
1 1 NOS SUSPENSION CLAMP
2 1 NOS ANCHOR CLAMP
3 2 for PSC NOS PIGTAIL WITH HEXAGONAL NUTS
0 for STP AND WASHERS (16 X 203) MM
1 for PSC
4 0 for STP NOS EYE NUT
5 2 for STP NOS POLE CLAMP WITH NUTS, BOLTS AND
0 for PSC WASHERS (TC8)
6 5 NOS INSULATED PIERCING CONNECTOR
7 5 NOS INSULATED CABLE CAPS
8 1 NOS POLE 9 METER
9 1 SET LT STAY
CONSTRUCTION STANDARDS NEPAL ELECTRICITY AUTHORITY
LV TYPE - B (Suspension with an Anchor for

Dead)

Tender No. DSRLRP-068/069-03 19¢



Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANMDIATERIAL LISTS

ANNEX L LV Type 'C'
TYPICAL DRAWING DOUBLE DEAD END WITH TAPS NEPAL ELECTRICITY AUTHORITY

200 Tender No. DSRLRP-068/069-03



Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANBDIATERIAL LISTS

S.NO. QTY. UNIT MATERIAL

1 4 NOS ANCHOR CLAMP

5 2 for PSC NOS PIGTAIL WITH HEXAGONAL NUTS AND
0 for STP WASHERS (16 X 203) MM
1 for PSC

3 0 for STP NOS EYE NUT

4 2 for STP NOS POLE CLAMP WITH NUTS, BOLTS AND
0 for PSC WASHERS (TC8)

5 15 NOS INSULATED PIERCING CONNECTOR

6 20 NOS INSULATED CABLE CAPS

7 1 NOS POLE 9 METER

CONSTRUCTION STANDARDS

LV TYPE - C (Four Anchor Dead End)

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03
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Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANMIATERIAL LISTS

S.NO. QTY. UNIT MATERIAL

1 1 NOS SUSPENSION CLAMP

2 2 NOS ANCHOR CLAMP

3 2 for PSC NOS PIGTAIL WITH HEXAGONAL NUTS AND
0 for STP WASHERS (16 X 203) MM
2 for PSC

4 0 for STP NOS EYE NUT

5 2 for STP NOS POLE CLAMP WITH NUTS, BOLTS AND
0 for PSC WASHERS (TC8)

6 10 NOS INSULATED PIERCING CONNECTOR

7 10 NOS INSULATED CABLE CAPS

8 1 NOS POLE 9 METER

CONSTRUCTION STANDARDS NEPAL ELECTRICITY AUTHORITY

LV TYPE - D (One Suspension with two
anchor dead end)

202 Tender No. DSRLRP-068/069-03
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ANNEX L
TYPICAL DRAWING

LV Type 'E'
DEAD END ASSEMBLY

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03
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Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANMIATERIAL LISTS

S.No. QTY. UNIT MATERIAL

1 1 NOS ANCHOR CLAMP

5 1 for PSC NOS PIGTAIL WITH HEXAGONAL NUTS AND
0 for STP WASHERS (16 X 203) MM
1 for PSC

3 0 for STP NOS EYE NUT

4 2 for STP NOS POLE CLAMP WITH NUTS, BOLTS AND
0 for PSC WASHERS (TC8)

5 5 NOS INSULATED CABLE CAPS

6 1 NOS POLE 9 METER

7 1 SET LT STAY

CONSTRUCTION STANDARDS

LV TYPE - E (Single Anchor Dead End)

NEPAL ELECTRICITY AUTHORITY

204
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Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANBDIATERIAL LISTS

Particular A, mm B, mm C,mm
Pig Tail Al 300 150 150
Pig Tail A2 200 120 80
//—
[T 1] NLAT

CSLV-16

CONSTRUCTION STANDARDS

Pig Tail with Adjustable Eye
and Double Eye Fitting

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03
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Section VI- G:

CONSTRUCTION STRANDARD DRAWINGS ANMATERIAL LISTS

PLOE LENGTH

DEPTH OF BURIAL

(m.) (m.)

8 15

9 15

17

1" 18

Direction Of STRAIN

Large places of rock tamped tight
between undisturbed earth and pole.

AN

IS
SRR

%N

N
W5

SR
"0‘&‘&{0‘&.

S

g!o‘_‘

o
PV AN

s&?&”“

&
RS

<
S
R

IR
R

<7

%

\“‘
X

L
KRR

%

X3
SO
S

S

D505
RIS
SRR

$$

For use where ground
is soild or compact.

NOTE

CRIBBING FOR POLES WITHOUT
CONCRETE FUNDATIONS.

555

—
;;@g.'o;@
&,0'

For use where
ground is soft

CONSTRUCTION STANDARDS

CSG-05
POLE BURIAL

NEPAL ELECTRICITY AUTHORITY
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207

Connecting Wires (Typical)
Pole Foundation

Connecting Wires (Typical)

Of Contact Sufece

Lace Togther Along Perimeter

NEPAL ELECTRICITY AUTHORITY

IN

SHALLOW RIVER BEDS

CONSTRUCTION STANDARDS
POLE PROTECTION

Void With Hard, Clean, Durable

Fill

CSG-06

Tender No. DSRLRP-068/069-03
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CONDUCTOR  CLEARANCE

CONDUCTORS IN' SPAN

ROAD

POLES ADJACENT TO ROADS
HYDRANT OR M BULDING =~
PEDESTAL |
VOLTAGE  OF -
CROSSING OVER cRCUT crossiNg | METER 1.2M. MIN. I
STAY & CABLE L
A RAILROAD  OR MESSENGER 710
TURNPIKE 0 - 650 V. 7.10
S?Z\Y7 QBYOSEBLVE. 7.60 MINIMMUM CLEARANCE FROM BUILDINGS
B
LIMITED ACCESS 0 - 650 V. 5.80
HIGHWAY — 651 — 33000 V. | 6.10
s roceome | S & ceE |, LOCATIONB VOLTAGE C(LMEEATRE%CE
€| T0 PEDESTRIANS MESSTHELR i o 1o 120
oLy 0 - 650 V. 4.60 11,000 — 33.000 V. 183
651 — 33,000 5.50 ; R -
LINE ALONG SIDE OF S 1000 _ 300 V.| 365
; MAIN HIGHWAYS MESSENGER 590
STREETS OR
ALEYS 0 - 650 V. 5.50 CLEARANCE M ALSO  SPECIFIED
6581 — 33,000 V. | 6.10 HORIZONTAL  CLEARANCE  FROM
STAY & CABLE BALCONIES.
RURAL ROADS MESSENGER 4.60
E| NO VEHICLE
7 460
CROSSING UNDER 0 = 650 V.
651 — 33000 V. | 6.00

CONSTRUCTION STANDARDS

€SG-01 NEPAL ELECTRICITY AUTHORITY
CONDUCTOR CLEARANCE

208 Tender No. DSRLRP-068/069-03



Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANBDIATERIAL LISTS

CSG-02

CONDUCTOR CLEARANCE

CONDUCTORS AT SERVICE OPEN  SUPPLY STAYS  AND
HIGHER  LEVEL DROP WIRES SUPPLY CABLES
CONDUCTORS 0-650 V| o_ g5 ON  GROUNDED
AT LOWER LEVEL 650V WW%OO 33800 MESSENGER
COMMUNICATION ~ WIRES 0.60 M.
COMMUNICATION  CABLES  AND 0.6 M. OVER
VESSENGER 19 M UNDER| 198 | 215 | — 0.60
SUPPLY  CABLES  ON
EFFECTIVE  GROUNDED 0.6 M. OVER
MESSENGER 1.2 M. UNDER | 0.60 0.60 — 0.60
OPEN  SUPPLY 0 — 650 V. — 130 | 1.80 | 270 0.60
WIRES 651 — 11,000 V. — — |12 | — 1.20
CUYS  SERVICE DROPS 0 — 650 V. 0.60 060 | 120 | — —
— VOLTAGE SHOWN ARE PHASE TO GROUND VALUES.
CONSTRUCTION STANDARDS
NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03
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CONDUCTOR  CLEARANCE

BUILDING

i PR -

ABC CABLE

0.6 M MIN.
7.62 MAX.

SERVICE DROP CABLE

—

COMMUNICATION WIRES AND/OR CABLE

3.67 MAX.

SERVICE DROP: Install Service over communication
facilities where practical and attached to pole when
available; otherwise cross under communication
facilities; with proper clearance.

SERVICE DROP  (0-600 V) Crossing Over CLEARANCE

DRIVE WAY TO RESIDENCE, GARAGE, OR OVER PARKING LOT 367 M
EXCLUDING TRACKS IN URBAN AREA :

DRIVE WAY AND COMMERCIAL PARKING LOT OR AREA SUBJECT TO 457 M
TRUCK TRAFFIC

CONSTRUCTION STANDARDS NEPAL ELECTRICITY AUTHORITY

CSG-03
CONDUCTOR CLEARANCE
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SN ELECTRIC SYMBOLS EXISTING | PROPOSED
1 Transformer —y— | — {0
2 Fuse Cutout s LN
3 Disconnecting Switch S B
4 Load Break Switch — | e [ —
S Auto Reclosure | — A} | - [A}
6 Substation P =
7 Lighting Arrester — — I
8 Pole Telescopic with Stay ° Ot—=
9 Pole P.S.C. with Stay | =
10 | Tapping Point ()

CONSTRUCTION STANDARDS
CSG-04
ELECTRICAL SYMBOLS

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03
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PSC POLE

TYPE A

NOTE: =

1. REFER CSG-M1 & CSG-M2 FOR PSC & TTSP POLE RESPECTIVELY FOR B/M
2. ANCHOR ROD EYE SHALL NOT EXTEND ABOVE SOIL MORE THAN 150MM
3. REFER FOR CONSTRUCTION STANDARD, SECTION IX-2D

CSG-08

CONSTRUCTION STANDARDS

STAYS AND ANCHORS

NEPAL ELECTRICITY AUTHORITY

212
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TRENCH 0OUT GROOVE WITH
DIGGING BAR, SO THAT ANCHOR
ROD WILL BE IN LINE WITH STAY WIRE,

>

TAMP FILL

5

UNDISTURBED EARTH

MAKE UNDERCUT AT BOTTOM OF ANCHOR HOLE,
PLATE TO BEAR AGAINST UNDISTURBED EARTH.

1. BACKFILL SHALL BE THOROUGHLY TAMPED.

2. BACKFILL FOR ANCHORS PLACED IN SOFT OR UNSTABLE SOIL SHALL BE
50MM GRAVEL PLACED TO DEPTH OF 1000 MM ABOVE ANCHOR PLATE.

CONSTRUCTION STANDARDS NEPAL ELECTRICITY AUTHORITY
CSG-07
STAYS AND ANCHORS

Tender No. DSRLRP-068/069-03 212
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S.No. MATERIAL (HT-STAY) QTY. |UNIT MATERIAL (LT-ST AY) QTY
1 HT STAY SET (600 x 600 MM 1 NOS LT STAY SET (300 X 300 MM 1
PLATE AND ROD) PLATE AND ROD)
2 HT TURN BUCKLE 1 NOS | LT TURN BUCKLE 1
3 HT THIMBLES 1 NOS | LT THIMBLES 1
4 POLE CLAMP(TC6) 1 NOS| POLE CLAMP(TCS) 0
5 HT STAY INSULATOR 1 NOS | STAY INSULATOR 1

PREFORM TIE FOR STAY

4 NOS PREFORM TIE FOR STAY 4

WIRE 7/8 SWG WIRE 7/12 SWG
7 7/8" SWG STAY WIRE 12 M 7/12" SWG STAY WIRE 10
8 HT EYE BOLT 0 NOS | LT EYE BOLT 0

CONSTRUCTION STANDARDS
HT AND LT - SINGLE STAY

NEPAL ELECTRICITY AUTHORITY

214
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PSC POLE

TYPE B
Hook for stay

HT STAY CLAMP-TC 6

LT STAY CLAMP-TC 6

2.5
MINIMUM

NOTE:

1. REFER CSG-M3 & CSG-M4 FOR PSC & TTSP POLE RESPECTIVELY FOR B/M
2. STAY ROD EYE SHALL NOT EXTEND ABOVE SOIL MORE THAN 150mm,
3. REFER FOR CONSTRUCTION STANDARD, SECTION IX-2D.

CSG-09

STAYS AND ANCHORS

CONSTRUCTION STANDARDS

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03
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S.No. MATERIAL (HT-STAY) QTY. |UNIT MATERIAL (LT-ST AY) QTY
1 HT STAY SET (600 x 600 MM 1 NOS LT STAY SET (300 X 300 MM 1
PLATE AND ROD) PLATE AND ROD)
2 HT TURN BUCKLE 2 NOS | LT TURN BUCKLE 2
3 HT THIMBLES 2 NOS | LT THIMBLES 2
4 POLE CLAMP(TC6) 2 NOS| POLE CLAMP(TCS) 1
5 HT STAY INSULATOR 2 NOS | STAY INSULATOR 2

PREFORM TIE FOR STAY

8 NOS PREFORM TIE FOR STAY 8

WIRE 7/8 SWG WIRE 7/12 SWG
7 7/8" SWG STAY WIRE 24 M 7/12" SWG STAY WIRE 20
8 HT EYE BOLT 0 NOS | LT EYE BOLT 0

CONSTRUCTION STANDARDS
HT AND LT — DOUBLE STAY

NEPAL ELECTRICITY AUTHORITY

216
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TYPE C
L 50 m MAX y
4 /1
] LA ]
e DEADEND OR
ANGLE LOAD
-

2.5
MINIMUM

NOTE:

1. REFER CSG-Ml & CSG-Me FOR PSC & TTSP POLE RESPECTIVELY FOR B/M
2. SPAN OF STAY SHALL BE LIMITED TO A MAXIMUM LENGTH OF 50 METERS,
3, REFER FOR CONSTRUCTION STANDARD, SECTION IX-2D.

CONSTRUCTION STANDARDS

CSG-10 NEPAL ELECTRICITY AUTHORITY
STAYS AND ANCHORS

Tender No. DSRLRP-068/069-03 217
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NOTES

A, PLOT APPROXIMATE GROUND LINE PROFILE UNDER PROPOSED SAY,

B. SELECT A POINT
MENT ON POLE ,

TO SPECIFIED STAY LEAD. LAY A

ON VERTICAL SCALE “Vv” CORESPONDING TO GUY ATTACH-
SELECT A POINT ON HORIZONTAL SCALE “L” CORESPONDING
STRAIGHT EDGE SO THAT IT PASSES

T 10 THROUGH THESE TwO POINTS.
C. PROJECT POINT WHERE STRAIGHT EDGE INTERSECTS GROUND LINE PROFILE
v ° VERTICALLY TO HORIZONTAL SCALE “L” AND READ CORRECTED HORIZONTAL
o STAY LEAD.
o
W og
= N EXAMPLE
| \\
a 7 AN V = 9M, ATTACHMENT ON POLE,
z N L = 7M. SPECIFIED GUY LEAD.
g AN
[ N
o N CORRECTED HORIZONTAL GUY LEAD:-
L " 5.3M, - FOR GROUND ABOVE HORIZONTAL
>12 5 N 1IM. - FOR GROUND BELOW HORIZONTAL
2
N
— N
z 4 N
L N
= N
S R
I 3 AN
= N
= AN
< v PLOTED PROFILE
> 2
<T
—
%]
1
1 0 Al -
1 2 3 4 5 6 7.8 9 10 il 12 13 14 15
-1 \\
,E \\\
PLOTED PROFILE
,’3 \\\\
,4 \\\
\\
_s N
-6
-7
L
-8 HORIZONTAL STAY LEAD - METERS
CONSTRUCTION STANDARDS
CSG-11 NEPAL ELECTRICITY AUTHORITY

STAYS AND ANCHORS
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S.No. MATERIAL (HT-STAY) QTY. |UNIT MATERIAL (LT-ST AY) QTY

| | HT STAY SET (600 x 600 MM 1 | Nos | LT STAY SET (300 X300 MM |
PLATE AND ROD) PLATE AND ROD)

2 | HT TURN BUCKLE 2 | NOS| LT TURN BUCKLE 2

3 | HT THIMBLES 1 | NOS| LT THIMBLES 1

4 | POLE CLAMP(TCS) 1 | NOS| POLE CLAMP(TCS) 1

5 | POLE CLAMP(TCS) 1 | NOS

6 | HT STAY INSULATOR 2 | NOS| STAY INSULATOR 2

., | PREFORM TIE FOR STAY 8 | NOs | PREFORM TIE FOR STAY 8
WIRE 7/8 SWG WIRE 7/12 SWG

8 | 7/8" SWG STAY WIRE 25 | M | 7/12" SWG STAY WIRE 20

9 | HTEYEBOLT 0 | NOS | LTEYE BOLT 0

10 | POLE 11M 1 | NOS | POLE 9M 1

CONSTRUCTION STANDARDS
HT AND LT — FLYING STAY

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03
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£5
o £
nc
=
iy
VANEEE EYAN
a %
N
COMMUNICATION CABLES
OR WIRES CLEARANCE T EvE OF ROD NOT DVER
BE 060 METER. 150 MM ABOVE GROUND LINE
£5
o £
Nl
as
GROUND LINE
CONSTRUCTION STANDARDS
CSG-12 NEPAL ELECTRICITY AUTHORITY
STAYS AND ANCHORS
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MINIMUM LEAD FOR SIDE ANGLE STAYS

60 3 - 50 Sg. mm

55

S0

3 - 95 Sg. mm

45 9

40 //
L L 3 - 120 Sq mm
[ ’
o ’
= 35
a
z
[ 30
|
]
=
<
v 5
< 23 £
L <
& = Angle
XA 20

15

Lead
10
Lead
5 et
0
1 2 3 4 S 6
HORIZONTAL LENGTH OF STAY LEAD IN METRES
33/11 kV ONLY - 11/10 METER POLES
70 METER SPANS MAXIMUM
CONSTRUCTION STANDARDS
CSG-13

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03
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60
55 Holding Rating of Anchor 7000 kg.
Course Sand - Gravel
Stiff Silt or Clay 3 - 50 Sg. mm
S0 1- 30 Sq mm N
45 or
3X95+IX95+1IX16 sq mm
ABC Cable
40 3 - 120 Sg. mm
[
i 1 - 50 Sg. mm N
2 35
a
z
W30 or
2 3X120+1X95+1X16 sqg mm
z ABC Cable
£
$ 0o 2
b <
% = Angle
MA 20
15
Lead
10
Lead
5 P
0
1 2 3 4 S 6
HORIZONTAL LENGTH OF STAY LEAD IN METRES
11 AND 04 - COMPOSITE - 11/10 METER POLE
50 METER SPAN MAXIMUM
3 - 120 SR MM
CONSTRUCTION STANDARDS
CSG-14 NEPAL ELECTRICITY AUTHORITY

MINIMUM LEAD FOR SIDE ANGLE STAYS

222
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60
55 Holding Rating of Anchor 7000 kg
Course Sand - Grave
Stiff Silt or Clay
S0 3 - 50 Sqg. mn
1 - 30 Sg mm N
or
45 ] ;;
4X30 sg mm
ABC Cable

40
L
i
B 35 3 - 50 Sqg. mnm
A 1 - 30 Sg. mm N
=
N 30 or
é 4X95 sg mm
=z ABC Coable
N £
RS 2
o <
% = Angle
b2

15

Lead
10
Lead
5 et |
0
1 2 3 4 S 6

HORIZONTAL LENGTH OF STAY LEAD IN METRES

11 AND 04 kV -COMPOSITE - 11/10 METER POLE
50 METER SPAN MAXIMUM

3 - 50 S.Q. MM

1 - 30 SR MM

CONSTRUCTION STANDARDS

CSG-15 NEPAL ELECTRICITY AUTHORITY
MINIMUM LEAD FOR SIDE ANGLE STAYS

Tender No. DSRLRP-068/069-03 297
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60

S

o0

45

40

3X90+1X90+1X16 Sg mm ABC Cable
3X20+1IX30+1X16 Sg mm ABC Cable ’

=
9 35
: 30
0
z
< 25 7%
MA 20
15
Lead
10 -
Lead
S
0
1 2 4 S 6
HORIZONTAL LENGTH OF STAY LEAD IN METRES
400/230V ONLY - 9 METER POLES
50 METER SPANS MAXIMUM
CONSTRUCTION STANDARDS
CSG-16 NEPAL ELECTRICITY AUTHORITY

MINIMUM LEAD FOR SIDE ANGLE STAYS

224
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Rod., 25

Dic. 34

-l

X N w— 1

EYE - BOLT

Dio. 40

i

Dia. 19 mm

e

—

STAY ROD

S = 300 - 600 rmm 65 mm

BASE PLATE

Dia. 25 = 20

Hole

=]

o, 16 mm

AN I R S

Stay Insulator

[

Description Unit

HT Stay

LT Stay

Length of Stay Rod mn

2440

1800

Diameter of Stay Rod | mm

19

16

Length of threaded portion| ™

300

PREFORMED WIRE ASSEMBLY
TURN BUCKLE WITH STAY INSULATOR

CSG-17

CONSTRUCTION STANDARDS

Hardware for Stay Set

NEPAL ELECTRICITY AUTHORITY

Tender No. DSRLRP-068/069-03
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Temperature Sag - Meters
¢ Celsius
Span - Meters 4
—- 15
0 1
5 i
10 —
Tnitiol ~ 0 Final + 10
Stringing 15 = 0o
20 =+ 08
— 10 T
25— 60— —+ 07
—953 T
30 50 |- - 06
—20 T
35 ——45 +
— 05
40— 40— T s
730 - "
497 —+35 I
-+ 04
40 I
30—~ 035
- 03
—+ o025
;; 0‘8
— 015
— 01
120 sgq. mm CC
40 Meter Ruling Span T 0.09
528 Kg. Maximum Tension

CONSTRUCTION STANDARDS
CSG-18 NEPAL ELECTRICITY AUTHORITY

SAG CHART
120 SQ.MM CC

226 Tender No. DSRLRP-068/069-03



Section VI- G: CONSTRUCTION STRANDARD DRAWINGS ANBDIATERIAL LISTS

Temperature
° Celsius
Initial
SthQMQO ]
U7 0 Final
15—
20 g
25—
30—
357780
40—
45— 30
—40

Span -

70 —

60 —

50—

40 —|

30 —

120 sg. mm CC
30 Meter Ruling Span
333 Kg. Maximum Tens

Sag - Meters

— 1.50

Meters

o
o

—65

o =
Ns)
o

—55

o
[ee)
o

o
~l
o

o
o
o

—45

° o
U
a o

—35

<
N
o

o
w
[@)]

o
w
o

o
n
[@))

o
n
o

o
i~
[@))

ion

CSG-19

CONSTRUCTION STANDARDS

SAG

CHART

120 SQ.MM CC

NEPAL ELECTRICITY AUTHORITY
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Temperature

¢ Celsius

O —
Initial

Stringing S —
10
154
20—

ps— 10
30—

3520
40—

45— _13p

— 40

Span - Meters

100——
—+95
90 ——
—-85
80 ——
75
70—+
65
60—
—-55
50—+
——45
40—

120 sg. mm CC

75 Meter Ruling Span
665 Kg. Maximum Tension

Sag - Meters

- 2.50

IO IR N
I
n
o
[an}

1.00
0.90

o o
~ [e0)
o o

o
a
o

e e
>~ U
o Ul o

o
w
[@)]

o
w
o

o
n
(@)

o
n
o

o
e
[@))

CSG-20

CONSTRUCTION STANDARDS

SAG CHART
120 SQ.MM CC

NEPAL ELECTRICITY AUTHORITY
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Sag template for 50m span
(ABC 95mm”2 Conductor)

0.000 1 Y

-0.050 1 O 5 10 15 20 25 30 35 40 45 50

-0.100 -

-0.150 \.\ ,//;/

-0.200 — .

-0.250 \-\_\'/./-/

-0.300

-0.350 -

-0.400 -

-0.450 -

—— Min Temp —=— Erection Max Temp
CONSTRUCTION STANDARDS NEPAL ELECTRICITY AUTHORITY
CSG-28 DISTRIBUTION SYSTEM REHABILITATION
ABC-SAG CHART 95 SQ MM PROJECT

Tender No. DSRLRP-068/069-03 29¢
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JUMPER TIES

TOP GROVE
m
SAVALWAN) 00

Z, Z
s\
v —
< N\
S
SIDE GROOV
f@
SR VAR CAVY {000
=z
[24
= &
~ /3
o
(] A\
Il il
(RN Y] U iss)

NOTES
1. TIE WIRE ASSEMBLY SHOULD BE AS TIGHT AS CAN BE WRAPPED.
2. TURNS MAY BE IN EITHER DIRECTION, AS LONG AS ONE-HALF THE TURNS

OPPOSE THE OTHER HALF TO PREVENT LOOSENING OF THE TIE.
3. USE ONLY FOR SECURING JUMPERS ON STRUCTURES,

CONSTRUCTION STANDARDS
NEPAL ELECTRICITY AUTHORITY

CSG-29
INSULATOR TIES

Tender No. DSRLRP-068/069-03
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TOP GROVE

e
-

Y

6D 6D

SIDE GROVE

L 6D L L 6D L

NOTE

1. HAND TIES TO BE USED ONLY WHEN PREFORMED TIES NOT AVAILABLE.
2. CLINCH LAST TwO TURNS TIGHT WITH PLIERS,

3. SOFT DRAWN - TIE WIRE, TO BE USED FOR ALL TIES,

CONSTRUCTION STANDARDS
NEPAL ELECTRICITY AUTHORITY

CSG-30
INSULATOR TIES

Tender No. DSRLRP-068/069-03
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ALUMINIUM CONDUCTOR

SIMI-CONDUCTOR

XLPE INSULATION

SEMI CONDUCTING LAYER
COPPER TAPE

FILLERS

BINDER TAPE
PVC INNER - COVERING

STEEL TAPE ARMOUR

PVC OUTER - SHEATH

CSG-33

CONSTRUCTION STANDARDS

300 SQ. MM XLPE CABLE-CROSS SECTION

NEPAL ELECTRICITY AUTHORITY

232
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UNDERGROUND CABLE

CONSTRUCTION NOTES

CABLES SHALL BE LAID LOOSELY IN THE TRENCH AND IN PARALLEL.
CABLE SHALL NOT CROSS OR LAY ON TOP 0OF ONE ANOTHER.
BACKFILL SHALL BE CLEAN AND FREE OF STONES AND SHARP OBJECTS 150

MM BELOW AND 200 MM ABOVE THE CABLE.

IF TELEPHONE IS PERMITTED IN THE SAME TRENCH IT MUST MAINTAIN A

SEPARATION OF 300 MM ABOVE THE CABLE.

OTHER UTILITIES SUCH AS GAS, WATER, SEWER ETC, IF PARALLEL TO
DIRECT BURIED ELECTRIC CABLES, SHOULD MAINTAIN A HORIZONTAL

SEPARATION OF 2000 MM,

£ | |
& OTHER UTILITIES
o | |
© / T N % T ~
~° \ [ \
T N/ NP
© ]
- |
an 300 mm
MM uUm 200, mm
15@¢mm
. 500 mm_ |
2000 mm APROX,
CONSTRUCTION STANDARDS
CsG-34 NEPAL ELECTRICITY AUTHORITY

11 kV XLPE UNDERGROUND CABLE LAYING
GENERAL INSTRUCTION

Tender No

. DSRLRP-068/069-03
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]

rLyrr

Terminal Lug

Anti Track Shroud

o

Weather Shed

Anti Track Tubing

Stress Control Tubing

Insulating Glove

External Protective Tubing

Drawing
CS11-LM-10

Outdoor Heat Shrinkable

Cable Termination Kit

NEPAL ELECTRICITY AUTHORITY

234
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(Rad. C/2)
<D>
<E> <F>
N O S N —
(G)
<C>
<H>
Dia. 18
(B)
50
<A>
Type Unit A B C D E = G H Remarks
TC1 mm | 285| 185/ 173 | 179 50| 25| 6 18
TC2 mm | 297 197| 185 191 50 25 6 18
TC3 mm | 307 | 207| 195 | 201| 50 25 6 18
TC7 mm | 334 | 234 | 222 | 228| 50 25 6 18
TC4 mm | 347 | 247| 235 | 241| 50 25 6 18
TC5 mm | 397 | 297 | 285 | 291| 50 25 6 18
Note :- Dimensions are subject to approval priontanufacture.
NEPAL ELETRICITY AUTHORITY
Drawn by
All Dimension Semicircular Clamp for Tubular pole
) Checked b
in
mm DWG. 1H Approved b

Tender No. DSRLRP-068/069-03
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D
i — I N N —|
©)
F
Dia 18
E
C
B 24
YTV 10
12 | |
20 :j
XK 10
Type Unit A B c D E F G Remarks
PC1 mm 295 195 183 150 50 25 6
PC2 mm 306 206 194 150 50 25 6
PC3 | mm 262 162 150 204 50 25 | 6
PC4 mm 316 216 204 150 50 25 6
PC5 mm 354 254 242 150 50 o5 6
PC6 mm 402 302 290 150 50 25 6
Note :- Dimensions are subject to approval priomtanufacture.
NEPAL ELETRICITY AUTHORITY
Drawn by
All Dimension Rectangular Clamp for PSC pole
. Checked b
in
mm DWG. 2H Approved b
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\ Dia. A

—— -
6
(c)
——— -
<B>
Dia. 18
< A >
<D >
Type Unit A B C D Remarks
TC6 mm 200 302 50 268
TC8 mm 155 257 50 223

Note :- Dimensions are subject to approval priontanufacture.

NEPAL ELECTRICITY AUTHORITY

All Dimension
in

mm

Semicircular Stay Clamp for Tubular Pole

DWG. 3H

Drawn by

Checked b

Approved by

Tender No. DSRLRP-068/069-03
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Clamp for Stay TC6

Placement of Clamp at Max. Diamete
Placement of Clamp at Normal Diampeter

Placement of Clamp at Min. Diameter

39 48 62

Placement of Clamp at Max. Diametre

Placement of Clamp at Normal Diametre

50 66
Note :- Dimensions are subject to approval priontanufacture.
NEPAL ELECTRICITY AUTHORITY
Drawn by
All Dimension Placement of Semicircular Stay Clamp for Tubulatepo
. Checked b
in
mm DWG. 4H Approved b
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Off Set Cross Arm for 11 kV (100 x 50 x 6.4 x 1700m )

Clamps PC (TC) 1,2 Each ONE for this structure.
Note :- Dimensions are subject to approval priom@anufacture.

1700
Dia. 22
[ & NI &
[ hd | Y
150 750 750
Top View
254 Rad. 9 744
202
(a1 Il [ ] [ ]
= 1 [ T | |
150
Front View
Bracing Angle For 11kV Off Set
(877 x40 x40 x5 mm)
826
Dia . 18
=S ==y
nss ==
30
877
Front View
Flat Brace for 11kV Off Set
(374 x40 x6 mm) = ] 7 2 H
212 Dia. 18
182 80
[— N P
[ — Y " Y |
154 190
Front View

NEPAL ELECTRICITY AUTHORITY

All Dimension
in

mm

Off Set Cross Arm Assembly for 11 kV

DWG. 5H

Drawn by

Checked by

Approved by

Tender No. DSRLRP-068/069-03
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Strap for 33 kV Pin Insulator String.(404 x 5&xnm)
404
344 N/B 13 X 51 mm
273
160 Rad. 8
51
Dia. 26
13
50 7
Front View
T 7T T T T T T T
6
Top View
Strap for 11 kV Pin Insulator String ( 396 x 5@>Xnm).
396
348 N/B 13 X 51 mm
273
Rad. 8
160
51
Dia . 22
13
50
Front View
CIrT T 77 T T T T T T T 1T
6
Top View
Note :- Dimensions are subject to approval priomt@anufacture.
NEPAL ELECTRICITY AUTHORITY
Drawn by
All Dimension Strap for Pin Insulator string (11 kV )
. Checked b
in
mm DWG. 6H Approved b
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Cross Arm for 33 kV (300 x100 x 50 x 7.5 mm )
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Cross Arm for 33 kV H-Pole (3300 x 100 x 50 67mm )
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Bracing Angle for 11 kV H-Pole (2071 x 40 x 40 x ,nm )
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Cross Arm For LA and DO (100 x 50 x 6.4 x 334nm )
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